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ABSTRACT 

This report examines ways of improving women's 
productivity and education and the consequences for development in 
Peru, The research finds that women account for about 39 percent of 
family income in Peru. They carry the main responsibility for child 
care and heavily influence family decisions on children's education 
and family size. Improving opportunities for women thus can be a 
means to foster economic and social development as well as an end in 
itself. The main way to expand women's opportunities is through human 
capital investments, notably education beyond the primary level. This 
will increase women's earning capacity, broaden their labor force 
participation, and thereby promote economic growth, family welfarj, 
and slower population growth. This report is comprised of seven 
articles: (1) "The Extent and Impact of Women's Contribution in Peru: 
A Descriptive analysis" (M. Schafgans) ; (2) "Labor Market 
Participation, Returns to Education, and Male-Female Wage Differences 
in Peru" (S, Khandker) ; (3) "Modeling Economic Behavior in the 
Informal Urban Retail Sector in Peru" (J. Barry Smith; M, Stelcner) ; 
(4) "Household Production, Time Allocation, and Welfare in Peru" (J. 
Dagsvik; R, Aaberge); "Fertility Determinants in Peru: A 
Quantity-Quality Analysis'' (M, Schafgans); (6) "Gains in the 
Education of Peruvian Women, 1940 to 1980" (E, King; R, Bellew) ; and 
(7) "Does the Structure of Production Affect Demand for Schooling in 
Peru?" (I. Gill), Numerous tables of data, figures, and diagrams 
appear throughout the report • A lengthy bibliography is included • 
(Author/DB) 
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PREFACE 



Bftsed on evidence greduftlly eoerglng from the developing world, the 
World Bank believes that the main way to help women, and thereby contribute to 
poverty reduction, leea environmental stress, and other development objectives, 
is to enable women to raise their own productivity and income. During the U.N. 
Decade for Women (1975-85), efforts were made to increase public awareness about 
the difficulties women face and to institute policies promoting expanded 
opportunities for women. But rigorous research remained scarce on how to do 
that and on what precisely the benefits would be. The World Bank has therafore 
begun to prepare some 23 country-level assessments and action plans and 
undertaken several research efforts using houoehold-level sample surveys to 
demonstrate what can be done to improve opportunities for women and how that will 
contribute to development. Country assessments have been p> bitched for 
Bangladesh, Kenya, and Pakistan, and one on India is forthcoming. This report 
on Peru' is the first of the new wave ot research to reach fruition. It does not 
answer all questions, of course, but sheds some light on what women»8 situation 
is, how it compares to that of men, what can be done to help, and what the 
results are likely to be. 



• This report refers to Intls at the official exchange rate of June, 
when one U.S. dollar equaled about 11 Intis. 
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SUMMARY AND INTRODUCTION 
Barbara R. Horz and Shahidur R. Khandker 



This report examinee ways of improving women's productivity and 
education and the consequences for development in Peru. It finds that women 
account for about 39 percent of family income in Peru. They carry the main 
responsibility for child care and heavily influence family decisions on 
children's education and family size. Improving opportunities for women can 
thus be a means to foster economic and social development as well as an end in 
itself. The main way to expand women's opportunities is through human capital 
investments, notably education beyond the primary level. This will increase 
women's earning capacity and broaden their labor force participation — and 
thereby promote economic growth, family welfare, and slower population growth. 

The report's findings are based on econometric analysis of the 
household survey data from the Peruvian Living Standards Survey (PLSS) conducted 
in 1985-86. The PLSS is a national probability sample of 5,100 families and 
26,000 individuals. 

Women's Contributions to Developmen t 

About 45 percent of Peru's total wage and self-employed labor force 
are women. Women contribute to GNP and earn income in a variety of ways. Some 
57 percent of Peruvian women engage in economic activities - about 10 percent 
work in the wage sector, 30 percent as farmers, and 15 percent in the informal 
sector. Women's economic participation varies by where they live. In urban 
areas, some 14 percent work in the wage sector, while 10 percent are farmers and 
19 percent work in informal activities. By contrast, in rural areas, only 4 
percent work for wages, and 10 percent are self-employed in informal activities, 
while 56 percent are farmers. Women's employment options and productivity -.n 
Peru as elsewhere depend heavily on education, but Peruvian women have about five 
years of schooling, on average, compared to seven years for men. While only 8 
percent of men did not attend school, 25 percent of women never enrolled. The 
gender differences in educational attainment are more pronounced in rural areas 
than in urban areas and among the children of the poor. 

As women gain education and income, couples tend to opt for smaller 
families. Women's income and education matter in this regard more than men's 
because women tend to spend more time with children and, of course, bear the 
children. Educated mothers who can earn a substantial income prefer smaller 
families partly to make time for their income earning activities and for other 
interests. As the opportunity cost of the mother's time rises (as measured by 
the wage she could earn), her preference for a smaller family becomes stronger. 
Women with a secondary education have, on average, 3 children, while women with 
no education have 6 children. The relationship stands up when more sophisticated 
analysis takes account of other influences on family size. Parental education 
also influences children's schooling in different ways. Father's education 
usually matters more for boys than for girls, but. the mother's education 
increases girls' school enrollment as much iS 40 percent more than the father's 
education. 
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Raising Women Income and Productivity 

Wliat are the most effective ways to increase women's Income and 
productivity? The principal way, this research finds, is to educate women, 
especially at the secondary level. Education increases women's wage income at 
Ibast as much as it increases men's. At the secondary level the returns to 
schooling for women are 15 percent compared to 9 percent for men. Primary 
education alone increases women's productivity in the informal activities. 
EducCition helps women break into the wage labor force and get better paying Jobs 
afterwards in a variety of activities. Of course, women respond to offers of 
higher wages, but higher wages are Justified and thus more likely to occur as 
women's productivity increases, and education is the main route to higher 
productivity. Yet human capital variables, notably e'^.ucatiou and experience, 
explain only one third of the male-female differences in wages in the labor 
market. Other constraints on productivity as yet to be identified or barriers 
to women's labor force participation presumably account for the remaining 
differences • 

Providing credit to the self-employed woman working in Peru's vast 
and growing informal sector has a high pay-off. Poor women who operate small 
retail businesses can earn an 18 percent rate of return on credit funds provided 
to finance working capital. Women entrepreneurs do respond to economic 
incentives but tend to earn less than men. They are more concentrated in laV-Dr- 
intensive fields, accounting for some 70 percent of the work force in retail and 
textile activities which are the most labor-intensive activities in Peru. Women 
entrepreneurs have only one fourth of male entrepreneurs' fixed capital 
investment. Female entrepreneurs are also less educated than male entrepreneurs: 
Female retailers, on average, have 6 years of schooling compared to 8 years of 
schooling for male retailers. These differential factor endowments account for 
much of the male-female differences in earnings in informal activities. 

In the country as a whole, women are more concentrated in services, 
while men predominate in industry. Of the employed female labor force, 72 
percent of women are in the service sector, while only 15 percent are in 
industry. By contrast, 52 percent of the male labor force works in services and 
24 percent in industry. Expanding services thus tends to increase women's 
employment opportunities and so raises the economic returns to female education 
more than expansion in industry, which tends to favor men. Whether this reflects 
different pre '^erences , deficits in female education, or labor market barriers 
is not clear. 

The Female Education Paradox 

Even though famale education has substantial economic returns and 
broader social benefits (for children's health and schooling and lower 
fertility), girls in Peru continue to receive less education than boys- In 
rural areas the "gender gap" in school enrollment is apparent even at the primary 
level, and nationally it is striking at the secondary level and beyond. The 
proportion of the school^aged children enrolled in secondary school is 9 percent 
higher for boys than for girls in Peru as a whole and in rural areas it is 17 
percent. The data do not permit detailed analysis of the reasons for this gender 
gap. It is reasonable, however, to suppose that parents may be reluctant to 



ERLC ^ ^ 



Ix 



Incur the costs of educating girls because the social benefits accrue so far in 
the future and do not affect the parents much. The girls themselves, their 
children, and the society in which they live will reap the main benefits. 
Parents may also believe girls are less likely than boys to succeed in finding 
a good Job once educated, because of discrimination reflecting traditional 
expectations about women's proper occupations. Moreover, traditional culture 
may favor the education of boys, and parents may have more concern for girls 
physical safety or social reputation, particularly as the girlo grew older. 

While further research would help to diagnose the v-asons for the 
gender gap in education, it is possible now to identify some policy measures 
that do help close the gap. The more educated parents are, the more willing 
they are to educate their daughters as well as their sons. Maternal education, 
as noted earlier, is especially important in this regard. The question then is 
how to achieve a generation of educated mothers. This report suggests four main 
policy measures. First, simply increasing the number of school places helps. 
Even though parents may prefer to educate sons before daughters, once most boyp 
are in school, the additional places go to girls. Second, locatirg the schools 
closer to children's homes facilitates enrollment of all caildren but especially 
girls. Thiro, improving the quality of education is particularly important to 
increase girls' schooling. As quality improves (measured by the supply of text 
books or by the number of school teachers), parents become more willing to 
educate their girls, even more than their boys. In the 1960s Peru undertook a 
major initiative to expand the educational system, increasing school places as 
well fls improving quality. The quality and quantity improvements helped i^jcrease 
girls enrollments and reduced the gender gap but were not enough to bridge the 
sender gap, especially in rural areas. Thus, additional steps such as 
scholarship for girls at the secondary W.l may be l^flpf'fl-Since female 
education has more impact than male educator- on children's schooling and family 
6±ze and these benefits exceed the private costs to parents, a special effort 
to educate girls is warranted on eco.^omic grounds. Finally, efforts to improve 
the earning capability of women may build parental willingness to educate their 
daughters, as parents see the economic returns to female education increase. 
In this regard, measures to assure women's equal access to the wage labor force 
may be helpful, as will measures to boost the earning capacity of the vast 
numbers of women employed in the informal sector. 

p>-rMnn<Hn|» Fftmfllp Ent repreusur sh jp 

The importance of Peru's large and growing informal sector is well 
docur.ented, and many Peruvians will doubtless continue to depend on it for their 
livelihood for some time to come. The informal sector can also serve -s a 
stepping stone to more productive activities in the formal sector. Measures to 
strengthen the informal sector should therefore be undertaken in parallel with 
measures to open up women's opportunities ^n the wage labor market, hvidence 
reported in this report suggests that women's entrepreneurial activities are 
constrained by the scarcity of capital. While capital markets not be 

designed deliberately to exclude women, that may be the practical result if women 
lack the collateral, financial experience, and education to cope with the formal 
credit system. This is particularly likely to be the 

Measures to target credit for the poor, male or female, may help them shift into 
mere productive lines of work. Further research is needed on how to extend 
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credit more effectively to the poor, but experience In several countries suggests 
that spr^lal measures may be needed to reach women, because of gender^specif Ic 
barriers rooted In chlldbearlng or tradition*^ It bears emphasizing that such 
credit need not and probably should not be subsidised below normal commercial 
Interest rates. The poor already pay exorbitant rates for whatever credit they 
can find in the Informal sector, the record of subsidized credit programs is 
generally dismal, and the main need is for reliable and continued access to 
capital which can best be assured through credit programs that are financially 
sustainable* Easing other constraints to women entrepreneurial ability such as 
lack of skills and training is also worth considering » Policy makers may develop 
professional skills development policies for women* 

Tl\e Underlying Model and Research Methods 

The report's data analysis is based on econometric analysis of a 
household economic framework that suggests how to Improve women's education and 
productivity and what the consequences of doing so will be. The contribution 
of women to development is assessed in the context of the family because women 
must balance the time they spend producing goods and services at home and in the 
marketplace with the demands of chlldbearlng* An understanding of family 
economics is thus essential for analyzing household resource allocation by gender 
and may explain the gender gap in education and productivity. It may also help 
to show which government policies can encourage families to invest in women as 
well as men. 

Tco competing family models may be used--the usual "unified" and 
the more recent "bargaining" family model, both in the tradition of neoclassical 
consvimer theory (Schultz 1989). The "unified" model assumes that family members 
agree on objectives and pool their resources to maximize a common family welfare 
function. (Alternatively, one dominant family member may Impose his or her own 
preferences)* This model assumes that market goods do not yield utility directly 
but require time to be spent to yield utility (Becker 1965)* Thus, quantities 
consumed of any good depend on the opportunity cost cf an individual's time, 
which reflects his or her market wage* Market wages 'iepeud in turn on education 
and market opportunities. Although education can lacrease women's productivity 
at home and in the market, the Increase is thought to be more pronounced in the 
marketplace* Higher market wages for women can raise the relative opportunity 
cost of producing children and encourage families to Invest more in the child's 
human capital*^ Evidence also indicates that gains in women's education and 
income promote an Intrahousehold resource allocation that is more equal between 
males and females (World Bank 1989)* 

In contrast, the key message of bargaining models (McElroy and Homey 
1981; Manser and Br own 1980) is that people within families do not agree on 



*Women with young children may have more trouble leaving home to seek credit 
or training* 

Women's education is the most Important decermlnant of family welfare, in 
terms of fertility reduction, children's health, school and occupational 
promotion (Schultz 1989)* 
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objectives, and women may influence family decisionmaking more as they gain 
control over resources. These models, which assume that individual members of 
a family have conflicting preferences, make it possible to see how individuals 
use their resources to benefit the family (or the reverse) (Schultz 1989) • In 
some cultures women control unearned income and hence affect family's resource 
allocation (Schultz 1989; Duncan 1989). In others women's wages influence 
intrahousehold resource allocation (Rosenzweig and Schultz 1982). In a sense, 
the unified model xs just a special case of the bargaining model, where people 
agree or where one bargainer dominates. 

The unified household model has weaker data requirements. It can 
rely mostly on household-level information, while the bargaining family model 
requires more detailed individual-level information. The choice of model is 
therefore often driven by data availability • 

Collection of individual-level information is not an easy task and 
is seldom attempted. Even collecting data at the household level is difficult. 
The Peruvian Living Standards Survey (PLSS) provides data primarily on 
households. It supplies some data on individuals but not enough to permit using 
*the "individualistic" family model. The report therefore relies on the unified 
family model to document the relationships among women's work, education, and 
family welfare in Peru, but it does permit some indirect inferences that hint 
at underlying bargaining. 

The data, which were collected by Peruvian Institute Nacional de 
Estadistica and the World Bank in 1985-86, contain information on labor force 
participation and wages, income from various sources including agriculture, 
marital status, fertility, consumption, savings and credit. Because data on 
unearned income and assets were collected only for households, not for 
individuals, we were unable to examine the impact of individually owned assets 
on family decisions. Nor were we able to measure the extent and impact of gender 
bias in the allocation of resources for household consumption. While data on 
households often have information on individual labor supply and earnings, they 
do not cover individual consumption. Although attempts have been made to 
identify the extent of gender bias in household consumption by using aggregate 
family consumption data (Deaton 1988), this approach has serious limitations.^ 
The report uses the individual and household information to explain gender 
differences in time allocation, school investment, productivity in formal and 
informal activities, and their effects on household outcomes such as fertility 
and school enrollment of children. Unfortunately, data on family planning 
services and cortraceptive use are also missing from this sample survey. Thus, 
no attempt could be made in the report to understand how the provision of family 
planning and female education may reinforce each other or how family planning 



^e main criticism of adult-equivalent scales as proposed by Deaton (1988) 
and others is that one cannot separate the factors reflecting household 
technology ("needs") from those governing the intrahousehold distribution rule 
("wants")* See Gronau (1989) for details. 
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alone influences fertility/ Similarly , because of a lack of data on 
agricultural extension and limitations on farm-level production and input use 
data, no attempt could be made to determine whether or how vomen^s farm 
productivity is improved when women have better access to extension, credit and 
other public services. 

Outline of the Report *s Chapters 

The report has seven chapters. A brief discussion of the contents 
and findings of each of the remaining chapters follows next. Schafgans (Chapter 
One) gives an overview of men' s and women* s labor force participation. She 
discusses possible associations between a woman's wage labor force participation 
and her observed fertility, education, marital status, spouse's economic 
activities , children' s school enrollment and household characteristics . 
Schafgans also analyzes school enrollment by gender to identify male-female 
differences in school enrollment that may affect wage labor force psrticipation 
and other outcomes. 

Schafgans shows that 57 percent of women are economically active. 
Women are mostly self-employed, while men are mostly employed in the wage sector. 
Women's predominance in the self-employed sector reflects their lower education 
and household responsibilities. Recognizing self-employed women as a legitimate 
part of the labor force and their needs for improved productivity would clarify 
the potential benefits to be gained by improving women' s productivity. Schafgans 
finds that education increases women's wage labor force participation at the 
expense of self-employed work in agriculture. Educated women also have fewer 
and better educated children. Moreover, the households headed by women have, 
on averages lower incomes and per capita expenditure than the households headed 
by men. Note, however, that both types of households have equal per capita food 
consumption. 

Khandker (Chapter Two) analyzes wages and wage labor force 
participation to see what explains gender-related differences. In Peru as a 
whole women earn about half of men's wages. The wage labor market participation 
rate for women is 13 perceiit compared to 35 percent for men. Khandker estimates 
a wage equation to explain wages and, using the wage estimates, calculates the 
private returns to schooling for men and women. He also examines whether these 
returns influence school enrollment of boys and girls. He deals with two 
econometric issues that are often ignored in research on wage estimation. Sample 
selection bias may occur if one only considers wage workers, excluding those who 
are self-employed, because this procedure ignores reasons that may lead people 
to choose to stay out of the wage labor force. A better method is to estimate 
a wage equation along with an equation that predicts whether or not an individual 
will participate in the wage labor market at all (by using at least one other 
variable not in the wage function to identify the labor force equation) . 
Khandker estimates the wage function with such a sample-selection correction and 



^However, as information is available on community distance to family 
planning center for rural areas, an analysis is sought to explain the relative 
impact of education and the distance to family planning center on fertility 
bshavior • 
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compares the estimates of schooling returns to those obtained without a sample- 
selection correction. He also deals with the unobserved variable bias that may 
arise if utiobserved characteristics correlated with years of education also 
influence wages. He uses a household fixed-effect model to correct the waj.e gap 
and school-return estimates for unobserved household characteristics. 

Khandker finds that the human capital model explains only i jMt a 
third of male-female wage gap, although it substantially accounts for differences 
in men's and women's wage labor market participation. Thus, more education means 
women are more likely to work for wages. In estimating economic returns to 
education, correction for sample selection and unobserved household 
characteristics is found important for both women and men. This indicates that 
women as well as men who participate in the labor market are not representative 
of all women and men. Even after correcting the eotimetee for possible sample 
selection and unobserved variable bias, the economic returns to education are 
higher for women than for men in Peru. Another finding is that p.:ivate schools 
are more effective than public schools in raising individual productiv ty. This 
implies that gender differences in productivity cannot be removed by educating 
girls in public schools unless government makes public schools more effective. 
Yet another finding of his chapter is that an extensive school system and well 
developed labor markets can help reduce the "gender gap" in school investment 
decisions of the parents. 

Smith and Stelcner (Chapter Three) analyze women's participation 
and productivity in retail trade, which accounts for A6 percent of iiiformal 
activities in Pen;. They measure productivity of labor as the marginal revenue 
product of a unit of labor. Since retail businesses can be identified as either 
male- or female-owned or jointly owned, the study compares the major constraints 
to raising the productivity of male and female retailers. Smith and Stelcner 
obtain reasonable quantitative assessments of the relative productivity of men 
and women and explain gender-related differences in retail productivity. Using 
an econometric model of retail trade, they show the relative contribution of 
labor and . >.ar inputs. Retail trade is also subject to a selection procedure. 
The buyers' selection depends on many factors including the unobservable "sales 
effort" of a retailer. Smith and Stelcner develop a nonlinear revenue function 
to show the probabilit" of a ret '.er's sales to potential buyers and the 
expected price per sale. The probability of sales depends on such 
characteristics as the retailer's education, experience, and capital as well as 
the factors that characterize the market forces, including the retailers' market 
outlets . 

Smith and Stelcner show that primary education improves retail 
productivity but endowments of capital, expenses and labor have even greater 
influence on productivity variations than education or ownership of the firm - 
female, male, or mixed. Firms with smaller endowments typically have the higher 
productivity. They find no major differences iii economic behavior between 
enterprises of male-only, female-only, and mixed units. Differences in the 
resource endowments of the firm lead firms to behave differently. The female- 
only enterprises often have less capital than their male-only counterparts. 
Simulation results indicate that both men and women entrepreneurs in different 
income groups are equally productive if their education is raised to the same 
level. When credit is given to finance working capiti^l needs, the returns to 
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working capital are lower for low-income female enterprises than for male 
enterprises of similar Income class. This finding seems counterintuitive--if 
women have less capital, they should get a higher return to capital. One 
possible interpretation of this puzzle is that women entrepreneurs from the 
bottom income group may lack complementary inputs such as skills and training 
to effectively utilize the loan. However, for an equal amount of credit, male 
anc female entrepreneurs of higher income groups do not behave differently. 

Dagsvik and Aaberge (Chapter Four) analyze family behavior in 
household production, time allocation, and family welfare. They present the 
data analysis in three sections. First, they discuss the relationship between 
labor market participation and income inequality. They consider entrepreneurial 
income and wage earnings of household members (male, female and children) and 
the resulting economic contribution to family income. Second, they estimate an 
interdependent utility (that is, structural) model with household- and 
individual-specific information to explain household production, labor supply 
and consumption behavior. Third, they simulate the possible effects of an 
increase in wages and education on family welfare, measured by per capita income 
or expenditure. They also examine the possible reductions in income inequality 
because of changes in the education and wages of men and women. 

Dagsvik and Aaberge indicate that family income would rise 
sitjnif icantly as a result of increases in women's wages and education. Thus, 
a 20 percent increase in women's wages from its mean of 5.3 Intis in Lima 
increases women's labor force participation by about 4 percent, their total wage 
earnings by 25 percent, and women's ©hare of family cash income by 5 percent. 
A similar percent increase in men's wages from its mean level of 6.4 Intis raises 
men's snare of family income by 14 percent. Compared to women with no education, 
women with a least nine years of schooling have 22 percent greater labor market 
participation. The corresponding increases in women's wage earnings and share 
of family income, respectively, are 43 percent and 8 percent. A siuilar increase 
in men's education raises men's share in family income by 11 percent. On 
balance, improving women's education has a larger effect thin improving wages 
in increasing women's contribution to family income. N>te, however, that as 
education is the key to improving individual productivity, improving women's 
education will help increase both their productivity as well as share in the 
family's cash income. Dagsvik and Aaberge's simulation study also indicates that 
incomes are so unequally distributed that raising wages and education of men and 
women will not do much to reduce income inequality. Peru needs other policy 
measures such as assets redistribution to reduce its severe income inequality. 

Schafgans (Chapter Five) examines the impact of women's and men's 
wages and education on the demand for a particular number of children as compared 
to the quality of children measured as schooling per child. She investigates 
the extent of a trade-off between the number of children and schooling per child 
that exists in Peru. The presence of such a trade-off is emphasized in the 
literature as an important factor in slowing population growth and promoting 
family welfare. Within the neoclassical household model framework, Schafgans 
estimates the reduced-form equations for the number of children and the schooling 
per child as functions of household income (alternatively, father's and mother's 
earned income), mother's age and education, other household characteristics, and 
community characteristics. The household income or father's income can have 
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either a positive or negative effect on the number of children but should have 
a positive effect on schooling per child. But the mother's wage measures the 
opportunity cost of her time. Since women spend more time wiuh children, the 
mother's wage should have a negative effect on family size and a positive effect 
on child quality. Similarly, the mother's education should have a negative 
effect on the demand for children and a positive effect on child quality as the 
opportunity cost of women's time in the home rises and as education promotes 
women's wage labor force participation and builds Interest in modern and more 
effective contraceptives. 

In implementing the model Schafgans uses both a linear and a discrete 
choice model to explain fertility behavior in Peru. She uses a linear and a 
household-* fixed effect model to explain schooling decisions. Her results 
indicate that women's education increases children's schooling and reduces the 
quantity of children. When women earn higher wages, they demand fewer children 
and may demand more children's education. However, the father's wage has more 
influence than the mother's on children's education. In contrast, it is the 
mother's wage and education that influence family size more. Her study also 
shows that the distance to the family planning center in rural areas does not 
significantly affect fertility decision©, but the lack of further information 
on the nature and quality of family planning services prevents any solid 
inferences. Schafgans' analysis also clearly indicates that there is a gender 
preference (for sons) in parental investment in schooling. She did not pursue, 
however, whether father's or mother's preferences differ between bouts and girls 
in terms of schooling. 

King and Bellew (Chapter Six) discuss the determinants of 
individuals' school attainment and enrollment over time and the role of 
government policies in closing the gender gap. They ask: How rapidly has the 
expansion of public education changed schooling attainment of boys and giris? 
Have additional opportunities for education been equitably distributed between 
men and women? What other aspects of public education policies influence the 
gender gap in education? What factors beside government policies explain 
variations in the levels of education between men and women? King and Bellew 
use the neo-classical household model to explain variations in school attainment, 
incorporating both the direct and indirect costs of schooling as well as 
individual learning ability. Why do boys and girls attain different levels of 
schooling even if they have the same learning ability? The authors suggest two 
possible explanations; Parents may have different preferences for boys' and 
girls' schooling; and labor markets may reward the education of boys and girls 
differently. Beyond this, parental preferences can interact with market forces. 
For example, a rise in female wages and new work opportunities can increase the 
returns to women's education, which may then encourage parents to educate 
daughters' even if they feel a systematic bias against daughters. The speed and 
magnitude of the response depend on the availability of jobs for girls as well 
as the price and income elasticities of their demand for education. Community 
characteristics such as school availability and school quality can also influence 
parents' investment on education. 

King and Bellew find that both mother's and father's education 
heavily influence children's school enrollment. However, they find that the 
father's education influences boys' enrollment more than girls', while the 



3CVi 

mother 'a education influences glrla* enrollment more than boys' . Alao Improving 
school quality proxled by the supply of text books i the number of grades, and 
the ntunber of teachera Increaaea girls ^ school enrollment more than boys*. 
Government policies aimed at increaaing acceaa to achooling have largely reduced 
the male-^female gap at the primary school level but failed to do so at the 
secondary and nosteecondary levels. Ring and Believes analysis indicates that 
the relative effect of parental education also differs in school attainment of 
daughters and sons. In the adult sample, for sons* education, father's education 
has twice as large an effect as the mother's education, while for daughters' 
education, mother's education has a larger influence. Similarly, in the youth 
sample, the mother's education has a stronger effect on the daughters' education 
attainment. "Quality variables" such as the supply of text books and the number 
of teachers are particularly important in persuading parents to educate their 
daughters. Perhaps parents' demand for daughters' education is more price 
elastic than their demand for boys' education. 

Gill (Chapter Seven) also helps explain why parents invest less in 
daughters' education than in sons'. He develops an intrahoueehold resource 
allocation model linked with the market demand for educated workers to see 
whether household demand for schooling depends on the Jobs available in the 
community. He assumes that parents consider their own expectation ab;>ut future 
labor activities when making schooling decisions for their children. He 
hypothesizes that parents want more education for their children if education* 
intensive sectors predominate in the local economy. He takes the shares of 
regional GDP generated in two education-intensive sectors — services and 
industry to represent the demand for educated workers. He relates schooling 
attainment to shares of services and industry and looks for differences for women 
and men. 

Gill finds that expansion in services or industry leads to an 
improvement in schooling levels of both boys and gi'* Vg. However, expanding the 
service sector encourages more investment for girls, while industry encourages 
more for boys. Thus, a faster increase in women's human capital accumulation 
in comparison with men's can be associated with an increase in the relative share 
of the services in GDP. But expanding services may not be as productive for 
growth as it is for reducing male-female school gap. We are thus back to the 
classical dilemma: equity and growth may not be Jointly maximized. Yet when 
human capital is a major constraint on a country's overall economic and social 
progress, reducing the male-female gap in human capital can have a large pay- 
off for development. Women are not only half the country's labor force but carry 
the main resprnsibility for children's care. 

In summary, the findings demonstrate important relationships among 
women's education (especially at the secondary level), work choices, productivity 
and income, family welfare, and family size. Education improves women's labor 
force participation and productivity. It also raises children's human capital 
investments (especially for girls) and reduces family size. By improving 
economic productivity, education thus helps women in Peru to increase their share 
of family income and hence their contribution to development. 
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CHAPTER I 

A COMPARISON OF MEN AND WOMEN IN THE LABOR FORCE IN PERIT 

Marcia Schafgans 

1 » Introduction 

This chapter uses household survey data to compare the proportion 
of men and women in the labor force in Peru and to examine the hours spent on 
the job and in the home* It also explores the associations among educationi 
employment! marital status i number of childreni and school enrollment to evaluate 
the contribution of women to family welfare. The Peru Living Standards Survey i 
on which this analysis is based i was developed by the World Banki the National 
Institute of Statistics in Peru, and the Central Bank of Peru to measure the 
major aspects of economic well-being at the household and communii^^ level. Two 
questionnaires were used: the first provides information on incomei consumption, 
employment, schooling, health, fertility, housing, migration, and savings. These 
data were complemented by a survey of rural communities that gathered information 
on prices, transportation, communication, and public services. 

The survey was conducted between June 1985 and July 1986. The sample 
of 5,120 households (26,000 individuals) interviewed reflects the distribution 
of the population living in urban and rural areas (towns with fewer than 2,000 
inhabitants) and in natural regions (for a detailed description see Grootaert 
and Arriagada 1986). All monetary values are in June 1985 prices, at an exchange 
rate of about 10 intis to the U.S. dollar. For this study the population is 
grouped into three categories: metropolitan Lima, other urban areas, and rural 
areas . 

The number of women in the work force in Latin America has been 
rising faster than the number of men. From 1970-*80, the average annual rate 
of growth was 2.5 percent for men and 5.1 percent for women. In Peru women 
accounted for about 45 percent of the labor force in 1985«d6, up from 24 percent 
in 1980 (IDB 1987). Most of these women are self-*employed. Except in Lima, most 
men are also self-employed, although women make up the larger proportion of 
workers in this sector, a result of lower education as well as household 
responsibilities . 

The type of activities women pursue differs considerably from the 
type that men select. Women are poorly represented in higher-*paid Jobs, and 
their wages in the formal sector are generally lover than the wages of men. As 
this analysis is purely descriptive, it gives only an indication of the possible 
reasons behind the differences in the contributions of men and women. Further 
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research is required to shed light on some of the issues highlighted here. For 
instance, how is an individual's work status affected by socioeconomic factors? 
What explains the participation of the individual in a particular sector? Hew 
can we explain differences in wages or incomes in formal and informal activities? 
We need to know more about the endowment in human capital, and the returns to 
education. Do parents make a trade-off between the number and quality of 
children? How do improvameuts in productivity affect the distribution of 
household income? These are important issues which are considered in the 
chapters of this report. 

Men have higher rates of participation in the work force than women, 
and spend more hours on the Job, Women devote more time to the household, and 
their Jobs show a high level of compatibility with these household 
responsibilities, particularly in rural areas. Households headed by men are 
better off than those headed by women. But improvements in the economic status 
of women, for example shifts from agricultural work to the wage sector (or even 
to nonagricultural self-employment) , reduces the difference in the per capita 
consumption expenditures of male- and female-headed households. Furthermore, 
this improved economic status has a positive effect on the children's welfare 
by increasing school enrollment, especially in rural areas. In general girls 
benefit more than boys from an improvement in the mother's education or 
employment. 

1.1 Participation in the Labor Forc e 

Buvinic and others (1983) point out that the division of labor in 
third world countries typically "assigns women to labor-intensive production, 
and the division of labor within the market restricts women to work characterized 
by low technology, inefficient production and marginal wages." Peru is no 
exception. Women make up about 45 percent of Peru's labor force. ^ Fifty-seven 
percent of women versus 71 percent of men are working.^ The highest 
participation rates are in rural areas: 71 percent of all women and 80 percent 
of all men. Women in Lima record the lowest participation rates, with 46 percent 
in the labor force. The lowest rate for men (62 percent) is in other urban 
areas. The smallest difference is in rural areas; the largest difference is in 
Lima. 

Most working women are self-employed. Employed men generally are 
also self-employed, while in Lima most work for wages. But the proportion of 
women who are self-employed is larger than that of men. In Lima, rural regions, 
and other urban areps, 55, 94, and 78 percent respectively of working women are 



^ A description of the data and employment definitions used in this 
analysis is given in appendix 1. 

^ Table Al shows the distribut .on of the labor force calculated by dividing 
the number of employees in a ^ •'.ven economic activity by the potential labor 
force. Figure 1 shows the empxoyment figures in a stacked-bar graph, in which 
the labor force participation rates are indicated by the total length of each 
bar. 
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Figure 1: Labor force status 
of men and women, by region 

100% 



80% 



60% 



40% 



20% 



0% 



I 1 




jjjj(r|l:!i 
IIUtilllH 

iiiiiiiliii 
liliiiili 

iiii 

iiiiliii" 



::::!iiW: 
.■::il!>:::i 



i .Ij 



t::::m:;: 



Mctor 



Men Woman Men Women 

Lima Other urban areas 

Not«i Main oooupation uat 7 daye. 



Men Women 
Rural 



self-employed, while men In these regions record rates of 35, 80, and 54 percent 
respectively. In the wage eector, proportionately more women than men work In 
the public sector (see table Al)* 



In Lima and other urban areas most workers are paid; In rural areas 
most of the work is unpaid. In all regions, a higher proportion of men than 
women (65 percent compared to 41 percent) report receiving wages (both salaried 
workers and self-employed Individuals).^ 

Stelcner (1988) discusses the nonagrlcultural occupations of self- 
employed workers. He shews that the types of activltlee women pursue differ 
considerably from those of men (see table A2). In retail food and textllest 
women account for about three-fourths of the workers; In retail nonfood and food 
processing, 60 to 70 percent; in personal services, about half, and in the 
remaining sectors (construction, transportation, primary industries (fishing, 
hunting, forestry, and mining), and other manufacturing) women account for only 
a small proportion of the workers. The same differences are also apparent in 
the wage secfor, indicating that women are poorly represented in the higher- 
paid Jobs. 

Figure 2 and table A3 show the labor force participation rates of 
men and women by age cohort. Participation rates for all age groups are higher 



A clear definition of paid self -employment , however, is not available. 
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Figure 2: Labor fc^ce participation 
of men and women, by age cohort 
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in rural than in urban areas. There are more men than women in the labor force, 
although there is little difference in the rates of participation in rural areas. 
Participation in the economy declines with age, although the drop in the 
participation of women more than 40 years old is more pronounced in Lima. 

1.1.1 Hours Worked i- Main and Secondary Jobs . Table 1 shows that men work more 
hours in their main Job than women. In all regions men and women in the wage 
sector work longer hours (43 hours and 38 hours respectively) than their self- 
employed counterparts (38 hours and 28 hours); and women in the private sector 
work significantly more hours than women in the public sector. 



Table I: Average hours worked in the main job 



Sector 




Males 






Females 




Lima 


Other urban 
areas 


Rural 


Lima 


Other urban 
areas 


Rural 


Labor force 


50 .0 


38. 7 


37 .5 


28 • 0 


Zo . / 






(0.5) 


(0.5) 


(0.3) 


(0.6) 


(0.6) 


(0.3) 


Wage workers 


43.9 


42.9 


41 .9 


36.0 


36.3 


40.6 


(0.6) 


(0.7) 


(0.7) 


(0.8) 


(1.0) 


(1.4) 


Public sector 


42.1 


41.1 


37.4 


29.9 


30.9 


29.6 




(1.0) 


(0.9) 


(2.0) 


(1.1) 


(1.3) 


(4.4) 


Private sector 


44.7 


44.0 


42.5 


39.1 


40.5 


41.9 




(0.7) 


(0.9) 


(0.8) 


(1.0) 


(1.5) 


(1.4) 


Self-employed 


41.2 


38.6 


37.0 


26.0 


28.1 


29.3 


(1.0) 


(0.8) 


(0.4) 


(0.9) 


(0.7) 


(0.3) 


Agriculture 


18.0 


27.3 


36.7 


7.9 


14.7 


29.3 


(2.9) 


(1.3) 


(0.4) 


(0.4) 


(0.6) 


(0.3) 


Nonagriculture 


43.8 


42.6 


40.3 


33.7 


36.0 


29.5 


(1.0) 


(0.9) 


(1.4) 


(1.1) 


(0.9) 


(0.9) 



Note: Standard errors In parentheses. 



Table A4 shows average hours worked in the main job by age cohort. 
In Lima and other urban areas, 6- to U-year-olds work an average 17 hours a 
week; in rural areas they work an ave'^age 25 hours a week. The number of hours 
worked initially increases with a)?^, although the rise is less pronounced for 
women. The reduction in the number of hours worked occurs in urban arecs, 
primarily in the wage and self-employed nonagricultural sectors. 
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Table 2 shows the distribution of hours worked in second jobs. 
Thirteen percent of women and 12 percent of men have second Jobs. This 
"moonlighting" is more common in rural areas, where 18 percent of women and 15 
percent of men have a second job, than in Lima, where only 7 percent of women 
and 9 percent of men have additional Jobs. Employed men spend an average 13 
hours a week at their second jobc, significantly higher than women (except in 
rural areas ) . Women in Lima and other urban areas spend nine hours a week on 
average in a second Job. 



Table 2: Average hours worked at second jobs 







Males 






Females 




h0 W W W W 


Lima 


Other urban 
areas 


Rural 


Lima 


Other urban 
areas 


Rural 


Employed 


12.4 
(0.6) 


12.1 
(0.6) 


13.4 
(0.3) 


8.1 
(0.4) 


9.5 
(0.4) 


13.6 
(0.3) 


Wage workers 


15.0 
(1.3) 


14.4 
(1.6) 


15.5 
(0.7) 


11.5 
(1.6) 


8.7 
(1.4) 


20.1 
(2.3) 


Self-employed 


11.6 
(0.7) 


11.7 
(0.6) 


12.7 
(0.4) 


7.6 
(0.4) 


9.5 
(0.4) 


13.3 
(0.3) 


Agriculture 


6.7 
(0.9) 


10.9 
(0.8) 


13.2 
(0.5) 


6.2 
(0.3) 


8.2 
(0.3) 


12.8 
(0.6) 


NonagiTiculture 


13.3 
(0.9) 


12.2 
(0.8) 


12.1 
(0.5) 


9.5 
(0.9) 


11.4 
(0.8) 


13.6 
(0.4) 



Note: Standard errors in parentheses. 



1.1.2 Hours Worked in che Household Table 3 shows the average number of hours 
worked at home by men and women in the labor force. There were no significant 
differences across regions in hours worked at home (vmconnected with business). 
Women aged 20 to 59 devote most of their time to the family regardless of their 
status in the labor force. They spend an average 30 hours a week working at 
home, or four times more than men in that age-group. Self-employed women spend 
more hours in the household than women working for wages. And women who work 
on family-owned farms spend more hours on household activities than women in 
nonagricultural activities. Self-employed women spend five times more hours than 
self-employed men on household chores. 

Young women also spend considerable time working in the home. Girls 
6 to 14 years old work an average 12 hours a week (compared to 8 hours a week 
for boys); girls 15 to 20 years old spend an average of 21 hours a week (compared 
to 7 hours a week for boys). 
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Table 3: Avevage houvs worked at home by gender 



Age cohort 

Women Hoq 

Sector 6-14 15-19 20-59 wO* 6-14 15-19 20-59 60+ 



Labor force 12,3 20.7 30.5 26,4 8,2 7.0 6.2 7.8 

(0.30) (0.59) (0 31) (0,79) (0.22) (0.28) (0.12) (0.37) 

Waae workers 7.5 10.5 21.1 25.3 7.1 4.9 5.5 5.3 

(1.49) (1.02) (0.58) (3.69) (0.77) (0.36) (0.17) (0.66) 

Self-efiployed 12.5 22.4 33.1 26.5 8 3 7.7 6.6 8.4 

(0.31) (0.64) (0.35) (0.81) (0.22) (0.37) (0.17) (0.42) 

Agriculture 12.7 23.3 35.1 28.0 8.2 7.7 6.9 8.7 

(0.33) (0.78) (0.45) (0.94) (0.24) (0.43) (0.22) (0.51) 

Nonagrlculture 11.2 20.7 30.3 23.1 8.8 7.8 6.2 7.7 

(0.81) (1.09) (0.54) (1.53) (0.71) (0.74) (0.27) (0.72) 

Note: Standard errors in parentheses. 

1»1>3 Distribution of Earnings In the Fonnal Sector Table 4 shows average 
hourly wages of men and wotnrn in the formal sector. Services offer high vagea 
for men and women; agricultural work is the most poorly paid. Men receive higher 
wages than women for all activities except manufacturing. Even holding constant 
for educational attainment j men receive higher wages than women. This indicates 
that women are working in lower salaried jobs than men, since differences in 
wages for similar jobs tend to diminish with increased education. 



Table 4: Average hourly earnings iu the formal sector, by 
educational attainment (in intis June 1985) 



Al I Primary Secondary Postsecondary 
education education education 



Formal sector 


Hen 


Wonen 


Hen 


Women 


Hen 


Women 


Men 


Women 


Observations 


2,431 


947 


806 


220 


1,029 


422 


Sj4 


256 


All 


6.18 


5.09 


3.74 


1.80 


5.74 


4.83 


11.19 


8.26 




(0.19) 


(0.21) 


(0.15) 


(0.16) 


(0.29) 


(0.25) 


(0.54) 


(0.56) 


Conmerce 


5.59 


3.54 


3.19 


2.66 


4.93 


3.48 


9.61 


4.75 




(0.435 


(0.24) 


(0.40) 


(0.24) 


(0.41) 


(0.29) 


(1.41) 


(0.83) 


Services 


7.34 


5.94 


4.10 


2.66 


7.31 


5.01 


8.60 


9.20 




(0.44) 


(0.33) 


(0.23) 


(0.24) 


(0.91) 


(0.33) 


(0.37) 


(0.74) 


Manufacturing 


















Nontext 1 1 e& 


5.81 


5.54 


4.58 


3.79 


4.48 


6.42 


12.67 


n.a. 




(0.37) 


(0.95) 


(0.45) 


(1.12) 


(0.30) 


(1.34) 


(1.62) 




Textiles 


4.53 


3.39 


3.19 


1.34 


4.29 


3.26 


n.a. 


n.a. 




(0.63) 


(0.40) 


(0.65) 


(0.19) 


(0.47) 


(0.43) 






Agriculture 


2.57 


1.75 


2.24 


2.81 


3.62 


2.14 


n.s. 


n.a. 




(0.18) 


(0.10) 


(0.11) 


(0.36) 


(0.75) 


(0.14) 







Note: Standard errors in parentheses, n,a,« not available or too Cew observations 
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2> Socioeconomic Factors and tha Composition of the Lab or Force 

A number of socioeconomic factors may influence the composition of 
the labor force including education, marital status, economic contribution, and 
number of children. 

2*1 Education 

Table 5 shows the rates of participation in the labor force for men 
and women aged 20 to 59, by the level of education/ The share of employed men 
and women in the wage sector increases with education at the expense of the self- 
employed workers in agriculture. Education does not appear to have a linear or 
even monotonic effect on the participation of women in the labor force. This 
finding appears to be in line with other studies on labor in Latin America (King 
1989).^ 



Table 5; Labor force participation by education 





Peru 

Men 


Women 


Lima 

Men 


1 

Women 


Other urban areas 
Hen Women 


Rural 
Men 


areas 
Women 


Labor force partici 


pation rates 














Education: 


















None 


96.6 


83.7 


n.a. 


66.7 


94,1 


75.3 


97.2 


86.4 


Primary 


97.2 


76.2 


96.3 


64. 3 


97.3 


70.3 


97.3 


85.8 


Secondary 


95.4 


62.9 


95.9 


62.1 


93.8 


61.6 


96.8 


69.1 


Postsecondary 


97.9 


76.4 


99.1 


75.7 


96.2 


77.3 


100.0 


74.1 


Ennployment status:* 


Wage workers 














Education: 


















None 


26.5 


4.6 


n.a. 


10.2 


46.7 


5.0 


22.9 


4.2 


Primary 


33.4 


10.8 


54.5 


25.6 


47.8 


9.1 


23.3 


6.5 


Secondary 


57.5 


40.2 


72.0 


55.3 


55.4 


33.2 


34.4 


11.8 


Postsecondary 


64.9 


71. «5 


69.0 


71.0 


62.8 


74.4 


56.4 


60.0 


Ennployment status: 


Self-efnpl 


oyed in 


agriculture 










Education: 


















None 


66.1 


75.3 


n.a. 


32.7 


16.7 


42.0 


73.8 


82.4 


Primary 


46.9 


52.9 


3.5 


23.1 


12.3 


29.4 


69.6 


75.5 


Secondary 


14.4 


20.7 


0.5 


12.2 


5.1 


17.5 


52.3 


53.7 


Postsecondary 


6.6 


7.1 


0.0 


8.0 


5.0 


5.0 


36.4 


15.0 



• As percentage of total employment 

n.a. » not available or insufficient observations 



Figure 3 and table A5 show the average years of schooling of men and 
women by status in the labor force. In all regions the most educated men and 
women work in the formal sector; the least educated are self-employed farmers. 



* The figures for men in Lima with no education have been omitted because 
there were too few observations. 

^ "In Santiago, Chile, Castaneda (1986) found that ... women with no 
schooling and those with more than thirteen years of education tend to have 
larger probabilities of participating in the labor market than women with primary 
or secondary education." 
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Figure 3: Years of school for men and women 
by work status and age cohort 
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Self-employed women are usually less educated than men} vomen in the formal 
sector are usually better educated. Older vorkcra tend to have loss education 
than younger ones, indicating an increased investment in education (King 1989) • 

2.2 Marital Status 

Figure 4 and table A6 show the labor force participation rates of 
women aged 20 to 59 by marital status. Sixty-seven percent of the women in Peru 
are married (or cohabiting), 14 percent are separated, and 19 percent are single* 

Marital status has little effect on women's participation in the work force 
in rural areas, where most of the women are working. Separated women have the 
highest rates of participation becauc^i of their increased economic 
responsibility. In Lima fewer married women are working (about 61 percent), 
compared to 66 percent in other urban areas, and 84 percent in rural areas, an 
indication that the traditional male-female division of labor is sharper in Lima 
than elsewhere.* Even so, the data show the importance of the dual role of women 
in the economy, a finding consistent with other societies (Buvinic 1983). 



Figure 4: Women in the labor force, 
by marital status 

100%! — ' ^~ 




Lima Other urban areas Rural 



* In Lima 99 percent of married men participate in the labor force, in 
other urban areas 97 percent and in rural areas 98 percent. 



Marriage tends to move women out of the wage sector. In Lima 75 
percent of single employed wom\)n work for wages compared to only 37 percent of 
married women* In other urban areas the figures are 56 and 19 percent 
respectively 9 and In rural areas 13 and 5 percent. 

Divorced or widowed wom^an tend to move back to the wage sector. 
Forty-seven percent of separated women In Lima who are employed work for wages f 
higher than the 29 percent In other urban areas ^ and the 14 percent recorded In 
rural areas. More self --employed separated women than married women work In the 
nonagrlcultural sector. 

2.3 Economic Activities of Wives and Husbands 

Figure 5 and table A7 compare the labor market decisions of wives 
and husbands.^ In Lima and In other urban areas ^ women are least likely to be 
In the labor force If their husbands are wage workers. In rural areas the wives 
of men In the nonagrlcultural activities record the lowest rates. Women whose 
husbands work In the wage sector are proportionally better represented In the 
wage sector than other women (43 percent In Llma^ 35 percent In other urban 



Figure 5: Labor force status of married 
women, by husband's labor force status 

1 00% I 1 





• •ll*»np ••ll**np 

Lima 



Other urban areas 
Labor force atatus: huaband 



Wtfl 



Rural 



Labor foroe 
•tatua: wffa 

cm Ur«niplcr.t»d 

W Saff-ecttployod, 
nonaQrtoultura 

mni Sflif-amployad, 
ac^foUturt 

■1 wohQOr 



^ Men In agricultural self -employment activities In Lima are not discussed 
sf.nce there are so f In this particular group. 
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areas, and 12 percent in rural areas) . There is a high correlation between wives 
and husbands working on family farms or in self-employed nonagricultural 
activities. This correlation parallels a high correlation in education. Sixty- 
six percent of women with a primary school education are married to men with the 
same education. The figures for women with secondary education are 54 percent, 
and for a postsecondary education, 68 percent (see table A8) . 

2.4 Child Care 

As shown in table A9, women in Peru (15 to 49 years old) have an 
average of 4.26 children (3.46 in urban areas and 5.24 in rural areas). Among 
women aged 45 to 49 only 1.5 percent are childless. The number of children born 
is inversely proportional to the mother's education. For instance, women in 
urban areas aged 35 to 39 with no education have on average 6 children, as shown 
in table AlO. The number of children for women in the same age group with a 
primary education drops to 4.4, to 3.3 with a secondary education, and to 2.4 
for postsecondary. Women in rural areas with no schooling bear 6.9 children, 
and the figure falls to 6.3 with a primary education, 3.8 with a secondary 
diploma, and three with a postsecondary education. 

One manifestation of this burden is that women with young children 
are lees likely to go to work. But unlike women in industrial societies where 
there is a strong trade-off between market work and child care, poor women in 
developing countries tend to sacrifice leisure time instead, since they are still 
responsible for the household (Buvinic 1983). Moreover, most women choose an 
occupation that is compatible with child care and household responsibilities. 
These are often low-paid informal activities. Because childbearing interrupts 
the career of women in the formal sector, more of them work at jobs that require 
lower qualifications and pay lower wages (Gronau 1988). 

Using the number of children under age six as an indication of the 
amount of child care required, figure 6 and table All show the status of women 
with and without dependent children. As this number increases women tend to drop 
out of the labor force, which implies that some trade-off exists between market 
work and child care, although the trade-off is lower in rural than in urban 
areas . 

Women in Lima without children or with only one child tend to work 
in the wage sector, while women with two or more children are likely to be self- 
employed, again, because of the compatibility between such work and care of 
children. The trade-off in the number of hours women work is shown in table 6. 



2.5 School Enrollment 

In many developing countries girls over 10 years old are often taken 
out of school because of financial restrictions, bad job prospects, or household 
responsibilities. This assumption is confirmed by Table 7, which shows that 
enrollment rates are about the same for boys and girls for the younger group, 
with 92 percent of the boys and 89 percent of the girls enrolled in school. The 
difference increases, however, for the older age cohort, with 72 percent of the 
boys and only 64 percent of the girls enrolled in school. 
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Figure 6: Labor force status of women, 
by number of children under 6 years 
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There are also Important differences in enrollment by region. 
Attendance In Lima and other urban areas Is higher than in rural areas i 
particularly for the older age cohorts i indicating that access to secondary 



Table 6: Average female weekly hours of work 
by number of dependent children 



Nunber of Children 




Other urban 
areas 


Rural 


None 


34.9 


34.1 


33.6 




(0.6) 


(0.8) 


(0.4) 


One 


33.4 


31.2 


32.2 




(2.6) 


(1.4) 


(0.6) 


Tmo 


25.6 


29.3 


30.4 




(4.0) 


(4.4) 


(0.8) 


Three or more 


26.1 


27.4 


28.1 




(32.5) 


(16.8) 


(1.7) 



Note: StarKlard deviation in parentheses 
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Tabl* 7t School •nrollmcnt 



Age 


Peru 


Lima 


Other Urban 
Areas 


Rural 


6 to 14 years 
Boys 
Girls 


92.4 
89.1 


98.4 
98.3 


97.3 
96.4 


86.8 
80.5 


15 to 19 years 
Boys 
Girls 


71.5 
63.6 


83.9 
84.1 


83.3 
78.3 


55.6 
38.6 



education is more equitable in urban areas. • And the gap between the enrollment 
of boys and girls is lowest in Lima and highest in rural areas. The gap is more 
profound for 15-to 19-year-olds, pointing to the fact that girls drop out of 
school earlier than boys . 

As expected, school enrollment reduces the rates of participation 
in the work force (see figures 7, 8, and table A12), for all groups except boys 
6 to 14 years old in rural areas.' In these regions 54 percent of the boys who 
attend school are employed (mostly on family farms), compared to 48 percent of 
nonenrolled boys. As they move out of school, rural boys start working forwages, 
although girls usually remain self-employed. In Lima, where there is a wider 
job market, students 15 to 19 years old work for wages. 

3. Contribution to Family Welfare 

Table 8 shows that per capita household expenditures are 
significantly higher in households headed by men (see Rosenhouse (1989)) than 
in those headed by women.'" When adjusted for the age composition of the 
Household, male-headed households spend an average 896.55 intis (or 
approximately U.S. $82) a month compared to 753.45 (or U.S. $69) intis a month 
for female-headed households. Per capita consumption of ro.le and female headed 
households is similar where the workstatus is the same (either wage worker or 



« King and Bellew (1988) observe that educational policies in Peru "... 
during the past three decades appear to have made access to primary schooling 
more equitable, while secondary (particularly upper secondary) and higher 
education largely remain an urban advantage." 

' There were too few nonenrolled boys and girls to record for the younger 

age cohort in Lima. 

Tho head of the household is defined as the person who worked the 
greatest proportion of hours over the last 12 months. No significant differences 
arise using the definition of reported heads of households. 



- 15 - 



Figure 7: Labor force status of youths aged 6 to 14 

by enrollment status 
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Figure 8: Labor force status of youths aged 16 to 19 

by enrollment status 
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TebU 8: P«r c*pit» houeohold .xpenditurss for alngle-.arner households, 
hsAd«d by men or women by their work status 



Peru 



Hals 



Ftmalt 



Male 



7t her urban areas Bural areas 

Female Male Female Hale Female 



Work status 
In \.he labor force 699.35 629.31 



Wage workers 
Self-enjloyed 
Agriculture 
Nonagric>:>ture 



(31. B1) 

724.23 

(44.08) 

638 94 

(39.04) 

541.26 

(47.66) 

709.14 

(57.17) 



(52.81) 
783.36 
(88.41) 
569.01 
(66.21) 
466.71 
(45 03) 
673.78 
(125.42) 



871.87 
(62.36) 
832.35 
(67.46) 
844.50 
(96.44) 
h.a. 

810.32 
(98.69) 



930 '.J 
(148.22) 
813.19 
(84.63) 
1106.12 
(344.57) 
n.a. 

1206.87 
(387.32) 



678.97 
(52.74) 
673.82 
(75.60) 
686.31 
(72.50) 
n.a. 

728.16 
(84.40) 



j75.89 
(92.43) 
869 60 
196.24 
595.05 
(101.01) 
n.a 

620.21 
(133.39) 



499.22 

(37.22) 

527.51 

(■'1.88) 

491.13 

(44.03) 

518.43 

(50.87) 

373.25 

(78.19) 



393.79 
(31.39) 
n.a. 

393.27 

(3J.77) 

448.31 

(A2.20) 

235.66 

(31.23) 



In the labor force 
Wage workers 
Self-employed 
Agriculture 
Nonagriculture 



896.55 

(35.22) 

962.08 

(47.61) 

784.07 

(46.96) 

627.90 

(58.60) 

896.32 

(67.62) 



753.45 

(57.75) 

976.56 

(104.32) 
661.57 
(70.06) 
507.83 
(44.35) 
819.02 

(132.57) 



1103.41 
(65.71) 

1082.92 
(72.54) 

1029.47 

(105.47) 
n.a. 

986.66 
(105.87) 



Adjuste<#' 

1096.35 
(146.91) 

949.10 

(85.46) 
1291.38 
(340.58) 
n.a. 

1403.30 
(381.58) 



913.75 
(59.67) 
920.17 
(80.91) 
904.23 
(90.30) 
n.a. 



847.02 
(110.19) 
1i;3.30 
238.10) 
7'0.92 
(116.92) 
n.a. 



960.04 78i' 4 
(105.94) (159. 2r 



601.83 

(44.32) 

708.86 

(82.04) 

555.44 

(53.25) 

585.30 

(62.92) 

426.30 

(76.06) 



448.57 
(33.44) 
n.a. 

435.83 

(34.46) 

487.62 

(41.76) 

287.53 

(46.89) 



Note: 



a. 



All monetary values are in June 1985 prices, at an exchange rfte of about 10 mtis to the 
U.S. dollar. Per capita household expenditures are adjusted for household age composition, 
n.a." not available or insufficient observations. 



S'iii -employed 



self-employed) In nonagricultural activities, 
agriculture headed by men are better off. Table Al2 shows 
significant differ.inces in per capita food expenditures by households. 



hoi'seholds in 
there are no 



3.1 School Enrollm ent of Children 

Children whose parents work for wages have a higher probability of 
being enrolled tv school than children of self-employed parents. Children of 
self-employed farmers have the lowest probability (see table 9). For instance, 
when the father is a no-agricultural self-employed worker and the mother is an 
agricultural worker, the probability that their children will go to school is 



" -ata on health and anthropometric measurfea were not available to a isess 
the effect on the health and nutritional status of children. 
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Table 9s Probability of child school anrollaent by work sCatua of par«nta 





veru 


Lima 


Other urban areas 


Rural areas 


Father** work status 


Bo/s 


Girls 


Boys 


Girls 


Boy* 


Girls 


Boys 


Girls 


Wage worker 


















Work status mother: 
Not eotployed 


0.937 
(0.013) 


0.942 
(0.014) 


(j 972 
(0 012) 


0.980 
(0.012> 


0.910 
(0.028) 


0.952 
(0.022) 


0.892 
(0.04t)) 


0.789 
(0.0S1) 


Wage worker 


0.976 
(0.011) 


0.959 
(0.016) 


0.991 
(0 009) 


0.970 
(0.020) 


0.984 
(0.016) 


0.992 
(0.008) 


0.9V. 
(0.04*. ^ 


0.847 
(0.079) 


Self-etrployed 
Agriculture 


0.840 
(0.021) 


0.839 
(0.021) 


0.'.>20 
(0.C39) 


0.980 
(0.014) 


0.885 
(0.037) 


0.883 
(0.039) 


0.792 
(0.031) 


0.768 
(0.033) 


Self-efl|)loyed 
Nonaoriculture 


0.914 
(0.018) 


0.898 
(0.019) 


0.948 
(0.024) 


0.953 
(0.020) 


0.918 
(0.026) 


0.94S 
(0.022) 


0.842 
(0.056) 


0.681 
(0.069) 


Self-eqployed agriculture 
















Work status mother: 
Not einployed 


0.774 
(0.040) 


0.699 
(0.043) 


n.a. 


n.a. 


0.923 
(0.077) 


0.833 
(0.094) 


0.737 
(0.046) 


0.674 
(0.048) 


Wage worker 


0.881 
(0.070) 


0.867 
(0.091) 


n.a. 


n d. 


n.a. 


n.a. 


0.931 
(0.047) 


0.846 
(0.104) 


Self-employed 
Agriculture 


0.775 
(0.016) 


0.705 
(0.019) 


n.a. 


n.a. 


0.906 
(0.050) 


0.731 
; 0.098) 


0.770 
(0.017) 


0.703 
(0.019) 


Svlf-etnployed 
Nonagriculture 


0.74V 
(0.041) 


0.796 
(0.040) 


n.a. 


n.a. 


0.861 
(0.05(1) 


0.922 
(0.061) 


0.709 
(0.051) 


0.750 
(0.049) 


Self-efnployed nonagriculture 
















Work status mother: 
Not eoiployed 


0.926 
(0.019) 


0.945 
(0.017) 


0.904 
(0.032) 


0.955 
(0.024) 


0.932 
(0.270) 


0.948 
(0.027) 


1.000 
(C.OOO) 


0.908 
(0.045) 


Wage worker 


0.943 
(0.033) 


0.992 
(0.008) 


0.979 
(0.021) 


C.y88 
(0.012) 


0.882 
(0.081) 


1.000 
(0.000) 


n.a. 


n.o. 


Self-eflT/loyed 
Agricu'.ture 


0.930 
(0.024) 


0.366 
(0.U5) 


0.980 
(0.020) 


0.854 
(0.065) 


0.963 
(0.026) 


0.924 
(0.047) 


0.866 
(0.055) 


0.828 
(0.067) 


Self -efliployed 
Nor<aariculture 


0.9S4 
(0.014) 


0.911 
(0.019) 


0M5 
(0.028) 


0.884 
(0.039/ 


0.961 
(0.018) 


0.936 
(0.022) 


0.939 
(0.042) 


0.844 
(0.075) 



No.e: Standard trrors in parentheses. n,a.« not avaflabl'/ or insufficient observations 
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.930 for boye imd .866 for girli. But if the mother it working for wages, the 
probebilitiee are respectively .943 and .992. Similarly, in rural areas the 
sonsof uneducated women are more likely to be enrolled in school than the 
daughters a difference that disappears in families where the mothers have 
primary or secondary education (assuming no change in the father's educationMoee 
table AU). In general, the enrollment of girls is more responsive than that 
of boys to Improvements in the education or labor force status of the mother. 
It is apparent that an Improvement in the economic statue of women, assuming the 
husband's economic status is unchanged, will mean that more children, both boys 
end girls, will be enrolled in school. 

3.2 Overview 

Figure 9 shows the labor force participation rates of women (see 
figure 10 for the same data for men) , the level of education of their -ihildren, 
and age-specific fertility rates. The data show that increases in the education 
of men and women improves their participati'.m in the wage sector at the expense 
of self-employed work ia agriculture. Second, the improved economic contribution 
of the parents, measured in educational status, has a positive impact on 
children's welfare by increasing the likelihood that they will be enrolled in 
echool especially in rural areas. And last, educated women have lower age- 
specific fertility rates. These changes are more pronounced when women have 
access tj a secondary school education. Thus an increased investment in 
education will give families access to higher-paid Jobs, reduce the number of 
children per family, and indirectly ^^nlarge the access of women to the wage 
sector. Improvements in the economic status of families enhances the educational 
attainment of the future generation both for boys and girls -- and makes 
access to education more equitable. 
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Figure 9: Women's contribution and 
the welfare of the family (children) 

by level of education 
(percent) 
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Figure 10: Men's contribution and 
the welfare of the family (children) 

by level of education 
(percent) 
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APPENDIX Is Saapid Soldctlon and Employioant Dofinitions 

Tha analysis in this chapter is confined to the potential labor force, 
which ia defined as aH persons over 5 years of age excluding retired and 
handicapped individuals. The sample consists of 10,573 men and 10,789 women. 

Respondents were considered to be in the labor force if they (1) worked 
at least for one hour (with or without pay) in the last seven days, (ii) held 
a Job but did not work because of illness or other reasons, (iii) were waiting 
to report to a new job, or (iv) did not work but looked for a job during the last 
seven dayt* Those in categories (1) and (11) are employed; those in categories 
(111) and (iv), unemployed. The different employment categories considered are 
the wage sector (public or private), and the self -employment sector (agricultural 
or nonagricultural) • 

The public sector comprises people working in the government, the army, 
or in a state-owned company; the private sector individuals are employed by 
private enterprises, cooperatives, or in private homes. Individuals working on 
their household farm are self *-employed in the agricultural sector, and 
individuals working in their household business arc self-employed in the 
nonagricultural sector. i 

The analysis uses the job status of individuals, according to the 
respondent's main economic activity during the 7 d4\ys prior to the first 
interview date. 
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TabU Al: Ubor force ttatu* of a«n and wom«n, for main occupation, by region 



Peru Lima Other urban areas 

Male Female Male Female Male Female 



Rural 
Male Female 



Potential labor force (-100) 10573 10789 2855 2958 3099 3218 4619 4613 



Labor force 70.5 56.9 64.2 45.5 62.2 47.3 

Unenployed 2.1 1.8 3.0 3.7 2.9 1.9 

Total paid 45.6 23.5 56.2 30.1 47.1 25.7 

Total unpaid 22.7 31.6 5.0 11.8 12.2 19.7 

wage workers 25.7 10.0 39.8 18.9 27.5 10.0 

Public sector 6.9 3.3 11.7 6.4 10.0 4.4 

Adnini strati on 5.5 2.9 9.6 5.7 7.6 3.9 

State enterprise 1.4 0.4 2.0 0.7 2.5 0.5 

Private Sector 18.8 6.7 28.1 12.5 17.5 5.6 

Agriculture 4.8 1.1 0.7 0.1 2.3 0.3 

Honagri culture 14.0 5.6 27.4 12.4 15.2 5.3 

Self-enployed 42.7 45.0 21.4 22.9 31.8 35.4 

Agriculture 28.5 29.9 2.1 6.9 S.3 13.1 

Paid* 9.0 3.7 0.4 0.2 2.5 1.1 

Unpaid 19.5 26.2 1.7 6.7 5.9 12.0 

Honagriculture 14.2 15.1 19.3 16.0 23.5 22 3 

Paid* 11.0 9.8 16.0 11.0 17.1 14.6 

Unpaid 3.3 5.4 3.3 5.0 6.4 7.7 



79.9 
1.0 
38.1 
40.8 
15 7 
1.8 
1.5 
0.3 
13.9 
9.0 
4.9 
63.2 
58.3 
18.7 
39.6 
4.9 
3.7 
1.2 



70.8 
0.5 
17.7 
52.6 
4.3 
0.5 
0.4 
0.0 
3.8 
2.3 
1.5 
66.0 
56.4 
7.8 
48.6 
9.6 
5.6 
4.0 



Individuals who reported receiving money from self-enployment activities 



4 1 
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Tabls A2; P«rcentag« of woman uiployad in nonagricultural family aatarpriaaa 
and in tha fonaal aactor, by induatry and ragion 



Nonagrlcultural fMily Formal sector 

Sector Enterprises 





Lima 


OUAs 


Rural 


Lima 


OUAs 


Rural 


Hanufacturing 














Food 








22.4 


21.1 


4.3 


Processing 


71.9 


58.3 


69.2 








Manufacturing 


10.0 


8.3 


8.8 


21.1 






Other manufacturing 


30.0 


8.6 


3j.3 


7.7 


0.0 


TMt { 1 mm. 


75.4 


73.0 


74.5 


42.9 


47.2 


52.9 


uufW % rucx 1 OTi 




0.0 


6.7 


7.4 


1.5 


3.4 


Conmerce 














Uholesale trade 


22.5 


28.0 


33.3 


31.2 


23.8 


16.7 


Kexfli 1 














Nonfood 


57.0 


57.8 


59.5 


21.0 


48.0 


37.5 


Food 


73.9 


73.1 


83.1 


38.4 


33.7 


8.3 


Transportation 


3.3 


7.2 


3.1 


11.5 


9.9 


7.7 


Financial services 


13.8 


22.9 


n.a. 


32.8 


31.6 


n.a 


Nonfinancial services 














Nonpersonal services 


50.0 


26.8 


22.2 


/1.1 


39.2 


31.9 


Personal services 


39.9 


4A.5 


48.1 


59.0 


42.0 


74.5 


Forestry/ Fishing 


18.8 


0.0 


32.6 


16.7 


13.7 


19.5 



Source: Stelcner 1988 

Note: n.a. » not available or insufficient observations 
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Tabla A3» Labor forcB participation rataa by aga cohort (in psrcant) 







Men 












Lim-?i 


Other urban 


Rural 






Rural 


Age 




areas 










6-14 


11.42 


18.23 


53.31 


9.44 


14.90 


49.27 


15-19 


42 • 30 


■i / • Ow 


fin APi 


29.05 


34.76 


68.42 


20-29 


83.46 


78.56 


94.62 


64.54 


55.63 


79.18 


30-39 


97.70 


97.14 


98.54 


70.23 


74.36 


85.57 


40-49 


97.64 


97.02 


98.31 


63.95 


77.17 


86.04 


50-59 


97.29 


96.96 


96.29 


50.94 


67.23 


87.88 


60+ 


91.43 


91.43 


96.00 


42.96 


62.18 


83.82 
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Tabltt A4t Av«racr« hours worked ia tho aain occupation bf ago cohort and labor 
status 



Region 



6-14 15-19 20-59 604- 



6-14 15-19 20-59 60* 



Lima 



Labor for CO 


15.7 
(1.78) 


29.7 
(1.85) 


43.6 
(0.57) 


41.5 
(1.93) 


15.2 
(2.02) 


23.5 
(2.28) 


29.5 
(0.69) 


Wage workers 


29.4 
(4.24) 


40.4 

(2.03) 


44.7 
(0.60) 


40.9 
(2.56) 


n.a. 


42.6 
(3.18) 


35.6 
(0.80) 


Self-employed 


12.2 
(1.70) 


25.0 
(3.10) 


46.7 
(1.10) 


43.9 
(2.73) 


13.2 
(1.88) 


17.6 
(2.88) 


28.4 
(1.10) 


Other urban areas 
















Labor force 


17.70 
(1.07) 


27.00 
(1.43) 


43.10 
(0.59) 


38.90 
(1.75) 


18.91 
(1.50) 


24.47 
(1.64) 


30.53 
(0.68) 


Wage workers 


28.53 
(2.80) 


38.93 
(2.08) 


43.82 
(0.72) 


45.50 
(2.01) 


n.a. 


40.65 
(3.55) 


35.61 
(1.06) 


Self-employed 


15.77 
(1.08) 


23.97 
(1.72) 


46.47 
(0.88) 


39.48 
(1.96) 


17.54 
(1.36) 


23.57 
(1.76) 


30.51 
(0.83) 


Rural 
















Labor force 


24.74 
(0.61) 


34.28 
(0.83) 


43.09 
(0.40) 


40.34 
(0.97) 


24.54 
(0.65) 


30.49 
(0.93) 


31.55 
(0.41) 


War -"kers 


29.36 
(3.05) 


36.58 
(1.61) 


43.99 
(0.82) 


42.13 
(2.96) 


36.00 
(4.45) 


44.38 
(2.71) 


40.68 
(1.72) 



n.a. 



30.51 



Self-employed 



24.59 34.24 43.66 40.60 24.14 29.67 31.16 30.44 
(0.62) (0.96) (0.44) (1.00) (0.65) (1.00) (0.42) (1.07) 



Note: Standard errors in parentheses 

n.a. " not available or insufficient observations 
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TBbXm AS I hrmt^gm ysars Qf schooling of mo find woaon, by fi9« And labor forco 

Stfitttfi 



Nen 



Age GroMps 

6-9 10-14 15-19 20-29 30-39 40-49 50-59 60* 



Lima 
labor force 

UnMployed 

Wage norkera 
Public aactcr 
Prfvata aactor 

Self-omployad 
Agriculture 
Nonagr {culture 

Other urban areaa 
Labor force 

Uneii|)loyed 

Wage Morkera 

Public acctor 

Private aector 

Self-eof>loyed 

Agriculture 

Nonagri culture 

Rural 
Labor force 

Uneiqployed 

Wage Morkera 

Public aector 

Private aector 

Self-einployed 

Agriculture 

Nonagrf«;ulture 



1.3 


4.1 


8.0 


10.1 


10.2 


8.7 


7.6 


7.1 


(0.22) 


(0.21 : 


(0.18) 


(0.12) 


(0.18) 


(0.24) 


(0.29) 


(0.42) 


n.a. 


n.a. 


8.9 


10.3 


9.7 


9.9 


9.4 


n.a. 






(0.31) 


<0.45) 


(0.76) 


(1.10) 


(1.96) 


n.a. 


n.a. 


3.7 


8.0 


10.1 


10.8 


9.0 


7.9 






(0.49) 


(0.23) 


(0.14) 


(0.21) 


(0.29) 


(0.39) 


Vv 


n.a. 


n.a. 


7.2 


11.0 


12.9 


11.0 


9.1 


10.6 






(0.86) 


(0.25) 


(0.30) 


(0.46) 


(0.74) 


(1.16) 


n.a. 


Z.f 


8.1 


9.9 


9.6 


8.0 


7.3 


7.0 




(0.49) 


(0.24) 


(0.16) 


(0.24) 


(0.35) 


(0.44) 


(0.82) 


1.3 


4.3 


7.4 


9.8 


8.8 


8.0 


7.1 


5.9 


(0.22) 


(0.23) 


(0.38) 


(0.26) 


(0.33) 


(0.44) 


(0.46) 


(0.46) 


1.1 


4.4 


8.5 


7.2 


7.2 


4.5 


5.5 


3.4 


(0.23) 


(0.42) 


(0.85) 


(1.39) 


(1.16) 


(0.50) 


(0.96) 


(0.67) 


n.a. 


4.3 


7.2 


9.9 


P.9 


8.1 


7.2 


6.3 




(0.29) 


(0.42) 


(0.26) 


(0.33) 


(0.45) 


(0.48) 


(0.51) 



1.4 


3.9 


7.6 


9.2 


9.0 


7.0 


5.8 


4.9 


(0.18) 


(0.16) 


(0.15) 


(0.13) 


(0.20) 


(0.26) 


(0.28) 


(0.29) 


n.a. 


n.a. 


8.5 


8.9 


7.1 


4.0 


3.6 


6.1 






(0.39) 


(0.42) 


(0.98) 


(0.73) 


(1.07) 


(1.78) 


n.a. 


3.6 


6.6 


9.1 


9.3 


8.1 


6.1 


5.2 




(0.32) 


(0.29) 


(0.18) 


(0.26) 


(0.39) 


(0.47) 


(0.66) 


n.a. 


n.a. 


9.5 


10.4 


11.0 


9.7 


6.7 


7.1 






(0.50) 


(0.32) 


(0.36) 


(0.50) 


(0.74) 


(1.26) 


n.a. 


3.6 


6.6 


8.7 


7.9 


5.9 


5.7 


4.3 




(0.32) 


(0.29) 


(0.21) 


(0.33) 


(0.50) 


(0.59) 


(0.71) 


1.3 


3.9 


8.0 


9.4 


8.7 


5.9 


5.7 


4.8 


(0.20) 


(0.18) 


(0.16) 


(0.23) 


(0.30) 


(0.31) 


(0.35) 


(0.33) 


0.8 


4.2 


8.1 


8.5 


9.4 


3.9 


5.4 


4.6 


(0.16) 


(0.27) 


(0.29) 


(0.75) 


(0.90) 


(0.53) 


(0.57) 


(0.59) 


2.4 


3.7 


8.0 


9.6 


8.5 


6.3 


5.9 


4.9 


(0.31) 


(0.24) 


(0.20) 


(0.23) 


(0.32) 


(0.35) 


(0.44) 


(0.39) 



0.9 


2.8 


5.1 


5.8 


4.7 


3.0 


2.8 


1.9 


(0.05) 


(0.07) 


(0.11) 


(0.13) 


(0.16) 


(0.13) 


(0.16) 


(0.12) 


n.a. 


n.a. 


5.7 


5.5 


4.5 


1.9 


n.a. 


n.a. 






(1.11) 


(0.95) 


(1.02) 


(0.59) 






1.6 


3.1 


5.2 


6.5 


5.7 


3.7 


3.6 


1.7 


(0.43) 


(0.30) 


(0.24) 


(0.25) 


(0.36) 


(0.34) 


(0.54) 


(0.39) 


n.a. 


n.a. 


n.a. 


9.8 


8.0 


8.0 


10.8 


n.a. 








(0.61) 


(0.85) 


(1.08) 


(1.72) 




1.6 


3.1 


5.1 


6.1 


5.1 


2.9 


2.4 


1.3 


(0.43) 


(0.31) 


(0.24) 


(0.26) 


(O.iB) 


(0.30) 


(0.37) 


(0.23) 


0.8 


2.8 


5.1 


5.4 


4.3 


2.8 


2.6 


1.9 


(0.05) 


(0.07) 


(0.12) 


(0.16) 


(0.17) 


(0.14) 


(0.15) 


(0.12) 


0.8 


2.8 


5.1 


5.2 


4.1 


2.7 


2.4 


1.9 


(0.05) 


(0.07) 


(0.13) 


(0.17) 


(0.18) 


(0.14) 


(0.15) 


(0.13) 


n.a. 


3.7 


5.6 


7.3 


5.4 


3.5 


4.0 


2.5 




(0.37) 


(0.48) 


(0.40) 


(0.51) 


(0.41) 


(0.48) 


(0.3S) 



Note: Standard errors In parenthetea 

n.a. ■ not available or Inaufficient observations 
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1 Inmtkn 


6-9 


10-14 


A9# GrOMps 
15-19 20-29 30-39 


40-49 


50-59 


60* 


lim 


















Ltbor force 


1.6 


3.6 


7.4 


9.7 


8.5 


6.3 


4.8 


4.3 




(0.16) 


(0.23) 


(0.21) 


(0.14) 


(0.24) 


(0.29) 


(0.36) 


(0.53) 


UnoMployed 


n.a. 


n.a. 


8.3 


9.4 


9.2 


6.0 


n.a. 


n.a. 








(0.49) 


(0.44) 


(0.69) 


(1.22) 






Uagc Morkcrt 


n.a. 


3.6 


7.2 


10.4 


10.3 


8.7 


6.9 


7.2 






(0.92) 


(0.3S) 


(0.17) 


(0.34) 


(0.53) 


(0.68) 


(0.98) 


Public stctor 


n.a. 


n.a. 


7.9 


11.3 


11.8 


10.9 


6.0 


n.a. 








(1.01) 


(0.32) 


(0.46) 


(0.75) 


(1.62) 




Private ttctor 


n.a. 


3.6 


7.1 


10.0 


9.0 


6.7 


7.2 


7.3 






(0.92) 


(0.38) 


(0.19) 


(0.46) 


(0.60) 


(0.74) 


(1.20) 


Sttlf-Mployed 


1.6 


3.6 


7.0 


8.8 


6.9 


4.9 


4.1 


3.9 




(0.16) 


(0.24) 


(0.31) 


(0.26) 


(0.30) 


(0.30) 


(0.40) 


(0.57) 


Agricultura 


n.a. 


3.7 


7.2 


8.3 


6.6 


4.7 


3.1 


2.7 






(0.37) 


(0.32) 


(0.45) 


(0.62) 


(0.47) 


(0.58) 


(0.81) 


Nonaflriculture 


1.7 


3.5 


7.0 


9.0 


7.0 


4.9 


4.8 


4.5 




(0.18) 


(0.32) 


(0.41) 


(0.32) 


(0.35) 


(0.38) 


(0.53) 


(0.75) 

a 


Othtr urban areas 


















Labor force 


1.' 


'.6 


7.7 


8.6 


7.3 


5.0 


3.0 


2.3 




(O.V J 


(0.19) 


(0.19) 


(0.19) 


(0.25) 


(0.29) 


(0.25) 


(0.26) 


Uneoployed 


n.a. 


n.a. 


9.2 


9.9 


5.1 


5.3 


n.a. 


n.a. 








(0.56) 


(0.62) 


(2.26) 


(I.D 






Wage srkers 


n.a. 


n.a. 


7.6 






10.2 


7.'c 


n.a. 








(0.56) 


(0.34) 


(0.38) 


(0.74) 


(1.30) 




Piiitic sector 


n.a. 


n.a. 


9.7 


11.7 


12.4 


12.7 


10.7 


n.a. 








(0.33) 


(0.42) 


(0.36) 








Private sector 


n.a. 


n.a. 


7.4 


9.4 


8.3 


7.2 


4.9 


n.a. 








(0.61) 


(0.44) 


(0.66) 


(1.21) 


(1.45) 




Self -employed 


1.4 


3.7 


7.6 


7.6 


5.6 


3.8 


2.5 


2.3 




(0.20) 


(0.19) 


(0.21) 


(0.23) 


(0.26) 


(0.24) 


(0.22) 


(0.26) 


Agriculture 


1.3 


3.5 


6.7 


6.9 


4.6 


3.5 


2.2 


2.1 




(0.23) 


(0.28) 


(0.37) 


(0.40) 


(0.52) 


(0.47) 


(0.30) 


(0.36) 


Nonagri culture 


1.7 


3.9 


8.0 


7.9 


6.0 


3.9 


2.8 


2.4 




(0.41) 


(0.26) 


(0.23) 


(0.28) 


(0.30) 


(0.29) 


(0.33) 


(0.36) 


Rural 


















Labor force 


0.8 


2.6 


4.1 


3.7 


2.2 


1.1 


0.9 


G.7 




(0.06) 


(0.08) 


(0.13) 


(0.14) 


(0.14) 


(0.09) 


(0.09) 


(0.09) 


Unamploycd 


n.a. 


n.a. 


5.2 


4.6 


n.a. 


n.a. 


n.a. 


n.a. 








(1.11) 


(1.91) 










Wage workers 


n.a. 


2.7 


4.7 


6.7 


5.2 


2.2 


2.1 


1.7 






(0.33) 


(0.45) 


(0.69) 


(0.85) 


(0.60) 


(0.8S) 


(1.18) 


Public sector 


n.a. 


n.a. 


n.a. 


10.5 


n.a 


n.a. 


n.a. 


n.a. 










(0.92) 










Private sector 


n.a. 


2.7 


4.7 


4.9 


4.5 


1.6 


1.5 


1.7 






(0.33) 


(0.45) 


(0.71) 


(0.85) 


(0.40) 


(0.72) 


(1.18) 


Self-employed 


0.8 


2.6 


4.0 


3.5 


1.9 


1.1 


0.9 


0.6 




(0.06) 


(0.08) 


(0.14) 


(0.14) 


(0.13) 


(0.09) 


(0.09) 


(0.09) 


Agriculture 


0.8 


2.5 


3.9 


3.0 


1.6 


0.9 


0.8 


0.6 




(0.06) 


(0.08) 


(0.15) 


(0.14) 


(0.13) 


(0.08) 


(0.10) 


(0.10) 


Nonagri culture 


0.5 


3.7 


4.7 


5.2 


2.9 


1.9 


1.1 


0.8 




(O.SO) 


(0.29) 


(0.37) 


(0.34) 


(0.35} 


(0.41) 


(0.23) 


(0.21) 



n.a. ■ not aval labia or Insufficient observations 
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Tablt A6t Labor force status of adult msa and womtn by marital statut; 



Gender 



other urban areat 



Rural 



Karrled Separattd Single Harritd Separated Single Married Separated Single 



Woinen 
Potential 
(-100) 



labor force 1016 



Labor force 60. S 

Unettployed 2.9 

Wage workers 21. S 

Public tector 9.S 

Private tector 12.0 

Self -employed 36.1 

Agriculture 11.9 

Nonagriculture 24.3 

Hen 

Potential labor force 947 
(■100) 

Labor force 98.6 

Unecnployed 2.3 

Wage workers 64,9 

Pii)Mc sector 23.2 

Private sector 41.7 

Self -employed 31.4 

Agriculture 1.1 

Nonagriculture 30.3 



215 



76.3 
7.1 

32.7 
9.5 

23.2 

36.5 
8.5 

28.0 



41 



90.2 
4.9 
61.0 
12.2 
48.8 
24.4 
0.0 
24.4 



486 



68.0 
8.7 
44.5 
13.2 
31.3 
14.8 
1.9 
13.0 



605 



81.5 
5.3 
50.0 
13.1 
42.1 
21.0 
1.3 
19.7 



1098 



65.7 
2.0 
11.9 
7.5 
4.3 
51.8 
18.4 
S3.4 



1048 



97.0 
2.9 
50.0 
23.9 
26.1 
44.2 
8.0 
36.2 



237 



79.4 
3.0 
21.9 
6.4 
15.5 
54.5 
13.3 
41.2 



42 



95.2 
2.4 
42.9 
14.3 
28.6 
50.0 
4.8 
45.2 



334 



60.5 
5.4 
31.0 
11.4 
19.6 
24.1 
5.1 
19.0 



458 



73.1 
6.6 

38.6 
9.6 

29.0 

27.9 
5.2 

22.7 



1632 



84.1 
0.5 
4.1 
0.6 
3.6 
79.4 
65.8 
13.7 



1585 



97.8 
1.1 
25.3 
4.0 
21.3 
71.4 
63.5 
7.9 



306 



84. 9 
1.0 
11.4 
1.0 
10.4 
72.6 
56.2 
16.4 



80 



96.2 
2.5 
25.1 
5.0 
20.0 
68.8 
60.0 
8.7 



259 



82.6 
1.9 
10.4 
3.5 
6.9 
70.3 
54.8 
15.4 



485 



93.6 
2.5 
26.9 
3.0 
24.0 
64.2 
58.3 
5.9 



- 29 - 



Tabla hit CroBB-distrlbution of thm labor forco status of vivos and husbands 



Labor statM Husband 







Lima 




Other urban areas 




_8ural 






Wage 


Self-eniployed 


Wage 


Self-anployed 


Uage 


Self*eflployed 


Labor Status wife 




Agrlc. Nonagric. 






Nonagric. 




Agrlc. Nonagric. 


Potential labor force 


611 


U 






88 


382 


374 


1019 


127 


(•100) 




















Labor force 


59.4 


57.1 


64.1 


63.0 


73.9 


68.1 


61.5 


86.0 


75.6 


Unenployed 


2.8 


0.0 


3.4 


2.2 


0.0 


2.1 


1.1 


0.4 


0.0 


Wage workeri 


26.1 


7.1 


15.1 


15.2 


0.2 


7.3 


9.6 


2.2 


3.9 


Self*einployed 


32.6 


50.0 


45.7 


45.7 


63.7 


58.7 


70.8 


83.4 


71.7 


Agriculture 


12.6 


14.3 


12.8 


20.0 


36.4 


12.6 


51.3 


74.2 


39.4 


Nonagri culture 


20.0 


35.7 


32.9 


25.7 


27.3 


46.1 


19.5 


9.2 


32.3 



43 
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Tablft A8» Cro««-di«trllmtlon of th« •ducAtion of wlv«« and hufib«nd« 



Education of Vifo 



Kono 



Education of Husband 

Prlmaty Sacondary Post 

aacondary 



Hona 
Primary 
Secondary 
Poatsacondary 



26.59 
2.30 
0.71 
1.07 



68.27 
66.38 
12.38 
3.7,0 



4.81 
28.23 
53.77 
28.11 



0.33 
3.09 
33. U 
67.62 



4o 

o 

ERIC 
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Sabla A9t Distribution of woaon, bf nuabor of ehildroa bora, rogion, &r \ 
aothor'a ago group and oducatloa (porcont) 



j Average 


0 


1 


2 


Nuiber of Children 
3 4 5 6 


7 


8 


9 10 
or More 


Peru 1 


4.26 1 


4.4 


11.0 


17.4 


15.8 


12.7 


9.7 


8.4 


5.6 


4.7 


i# aO 


6 5 

Oa ^ 


Urban | 


3.46 j 


4.3 


14.4 


22.0 


20.0 


13.6 


8.5 


6.9 


3.7 


2.0 


1 7 

1 • ■ 


iJ a V 


Rural j 


5.24 j 


L L 


A 7 
O. r 


11 A 

1 1 aO 


10.7 


11.5 


11.3 


10.3 


e.o 


0.1 




1 w • ▼ 


Ast qrcup 1 


























15-19 1 


1.00 1 


30.7 


45.5 


18.8 


3.0 


2.0 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


20-24 1 


1.95 1 


9.7 


29.0 


32.1 


18.6 


7.6 


2.8 


0.3 


n.a. 


n.a. 


n.a. 


n.a. 


25-29 1 


3.15 1 


5.0 


13.4 


20.9 


20.7 


18.0 


11.7 


6.5 


2.7 


0.8 


0.4 


n.a. 


30-34 1 


4.13 1 


1.9 


7.5 


18.2 


19.1 


14.2 


12.0 


11.0 


7.9 


3.7 


2.4 


:.i 


35-39 1 


5.11 1 


0.9 


3.6 


14.5 


14.0 


12.7 


14.3 


11.4 


8.2 


7.6 


6.0 


6.9 


40-44 1 


6.04 1 


1.8 


3.6 


10.2 


12.3 


10.5 


9.9 


9.0 


6.3 


10.5 


8.4 


17.7 


45-49 1 


6.72 1 


1.5 


2.2 


6.3 


9.3 


11.5 


4.8 


13.3 


9.6 


9.3 


9.3 


23.0 


Education j 


























Nona 1 


6.33 1 


2.7 


3.8 


6.0 


7.8 


9.7 


10.8 


11.4 


1J.3 


11.0 


9.0 


17.5 


Prfaary j 


4.57 j 


4.2 


6.7 


14.3 


14.9 


14.5 


13.1 


10.8 


6.5 


4.9 


4.0 


6.1 


Secondary { 


2.69 1 


4.7 


20.1 


27.6 


22.1 


12.3 


5.6 


4.6 


1.8 


0.7 


0.3 


0.1 


Potttacondaryj 


2.31 i 


8.5 


21.6 


30.0 


21.6 


12.7 


2.8 


1.4 


0.9 


n.a. 


0.5 


n.a. 



Tablo AlOi Nuabor of children born, by region, age group, and education of 
aother 



Urban Rural 

lifiQfi Primary Sec ondary Post- Nona Primary <iecondary Poat- 

Aflea secondary secondary 



Age Group 



15-19 


1.0 


1.4 


1.2 


n.a. 


1.4 


1.5 


1.3 


n.a. 


20-24 


2.5 


2.3 


1.7 


1.? 


2.2 


2.4 


1.8 


1.5 


25-29 


3.4 


3.2 


2.4 


1.8 


4.: 


4.0 


2.7 


1.2 


30-34 


4.6 


4.3 


2.9 


2.2 


5.8 


5.1 


3.8 


2.4 


35-39 


6.0 


4.4 


3.3 


2.9 


6.9 


6.3 


3.8 


3.0 


40-44 


7.1 


5.5 


3.3 


2.9 


7.7 


4.7 


4.7 


1.0 


45-49 


7.5 


5.6 


3.9 


3.1 


7.5 


4.7 


4.7 


n.a. 



Note: n.a* « not available or insufficient observations 
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Tabltt hilt Labor fore* status of woaan by nuabar e2 childroa undar sis yaars 



Nmbtr of Children 

Uaa Pthtr vrtwp trw* — Bycfii _ — 

Ztro One Two ThrM Ztro One Two Three Zero One Two Three 

SUtus or nore or more or more 



Potentlel lebor force 


1175 


354 


<-100) 






Labor force 


64.4 


64.5 


Unei|}loyed 


5.1 


4 ' 


Uage uorkere 


30.7 


30.4 


Public sector 


9.8 


12.8 


PrWete sector 


20.9 


17.6 


Self-eaployed 


28.6 


29.8 


Agriculture 


7.3 


9.7 


Nonagriculture 


21.3 


20.2 



171 


40 


998 


408 


221 


64.3 


62.5 


68.3 


69.0 


59.3 


5.3 


7.5 


3.4 


2.0 


2.7 


22.2 


7.5 


19.5 


17.9 


7.2 


11.1 


5.0 


8.5 


9.6 


5.4 


11.1 


2.5 


11.0 


8.4 


1.8 


36.8 


47.5 


45.4 


49.1 


49.3 


14.0 


17.5 


13.8 


16.5 


18.1 


22.8 


30.0 


31.6 


32.7 


31.2 



69 


1018 


544 


451 


198 


52.2 


85.6 


83.9 


81.8 


82.3 


0.0 


0.7 


0.9 


0.4 


1.0 


8.7 


6.6 


6.3 


4.9 


3.0 


4.3 


1.3 


1.1 


0.4 


0.0 


4.3 


5.3 


5.2 


4.4 


3.0 


43.5 


78.4 


76.7 


76.5 


78.3 


14.5 


63. S 


63.0 


62.1 


65.2 


29.0 


14.9 


13.7 


14.4 


13.1 
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Tabla AI2: Labor forca atatua of 6- to .l9-yaar-olda by achool anrollmant 



Status 



Enrolled Kot 

Enrolled 



Other Urban Areas Rural 

Enrolled Not Enrolled Not 

Enrolled Enrolled 



Boys 6-U 



rotentiai iaoor lorce 


7*tn 


1 5 

1 C 




CO 






/s4 r\r\\ 














Employed 


11.1 


8.3 


17.5 


34.6 


53.9 


47.6 


MBQe Horicers 


C • f 


u • u 


w . u 


7 7 


T n 


U .3 


seir*efTipioyea aQric* 


3.6 


v/.O 


r .2 


15.4 


4t. 0 


46.6 


961 T ctnpioycu nonaQric* 






f .J 


1 1 a3 


1 a^ 




Girls 6-14 














Potent id I labor force 


oyo 




flfiO 

oou 




1 007 




/el fin ^ 














Employed 


9.4 


8.3 


14.0 


33.4 


46a2 


61.4 




n 0 


0 . J 


U a J 


13 1 


1 .w 


J .0 






n n 


7 A 

f a □ 


13 . £ 




0 






0 0 
u . u 


& 1 


U.I 


1 C 
1 . 9 


3> 7 

C f 


Rnvs IS- 19 














Potential labor force 


302 


58 


364 


73 


336 


268 


(«100) 














ErT|3loyed 


33.2 


50.0 


39.8 


61.6 


72.4 


88.1 


Wage workers 


22.2 


32.8 


14. P 


30.1 


15.8 


21.3 


Self-employed agric. 


1.7 


1.7 


7.1 


9.6 


52.1 


63.8 


Self-efliployed nonagrlc. 


9.3 


15.5 


18.7 


21.9 


4.5 


3.0 


Girls 15-19 














Potential labor force 


327 


62 


347 


96 


220 


350 


{«100) 














Employed 


20.9 


37.1 


28.0 


45.9 


57.7 


73.5 


Wage workers 


8.9 


21.0 


3.5 


14.6 


4.5 


6.9 


Self-employed agric. 


4.0 


CO 


8.1 


12.5 


45.5 


54.9 


Self-efnployed nonagric. 


8.0 


16.1 


16.4 


18.8 


7.7 


11.7 



ERIC 



I) 
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T«bl« Al2t 



Sector 



Par capita household food oxpeodituras for aiiigle-eaniar 
boussholds 



Peru 
Male Female 
headed headed 



Lima 
Male Female 
headed headed 



Other urban areas Rjral areas 
Male Female Msle Female 
headed he^dud headed headed 



In the Labor Force 
Wage workera 
Self-employed 
Agriculture 
Nonagri culture 



316.47 

(10.14) 

306.82 

(12.16) 

325.99 

(17.22) 

357.41 

(29.92) 

303.13 

(20.15) 



335.10 
(28.39) 
349.09 
(46.59) 
332.09 
(36.09) 
335.17 
(29.56) 
(328.95) 
(66.72) 



358.76 
(15.10) 
3S2.33 
(17.16) 
364.89 
(30.93) 
n.a 

350.41 
(29.48) 



450.51 
(84.9?) 
368.13 
(35.50) 
571.55 
(201.29) 
n.a 

622.97 
(227.06) 



278.00 
(16.97) 
269.41 
(21.86) 
284.68 
(26.61) 
n.a 

291.69 
(30.82) 



292.19 
(43.17) 
346.43 
(109.83) 
271.15 
(38.85) 
n.a 

259.13 
(48.13) 



310.76 

(21.04) 

260.65 

(22.03) 

338.57 

(29.64) 

366.26 

(34.02) 

219.00 

(51.00) 



299.85 
(25.68) 
n.a 

303.25 

(27.79) 

353.73 

(34.24) 

158.69 

(26.06) 



AdJustedS^ 



In the Labor Force 
Wage workera 
Self-employed 
Agriculture 
Nonagri culture 



405.95 


392.62 


466.97 


533.91 


376.30 


352.10 


363.98 


338.57 


(11.21) 


(28.74) 


(17.00) 


(84.53) 


(18.74) 


J43.W) 


(22.58) 


(26.44) 


415.52 


426.94 


47J.43 


436.60 


375.72 


426.13 


344.33 


n.a 


(14.09) 


(47.31) 


(20.57) 


(36.75) 


(24.35) 


(65.86) 


(25.28) 


334.44 


390.06 


380.07 


447.77 


668.22 


367.76 


322.72 


377.40 


(18.02) 


(36.45) 


(30.41) 


(199.31) 


(27.51) 


(40.02) 


(31.80) 


(28.23) 


404.68 


364.65 


n.a 


n.a 


n.a 


n.a 


408.13 


383.76 


(31.68) 


(29.25) 










(36.86) 


(34.00) 


379.43 


395.86 


434.32 


723.16 


3?6.61 


325.53 


244.69 


193.23 


(20.78) 


(67.62) 


(29.42) 


(224.41) 


(32.04) 


(50.71) 


(49.05) 


(35.58) 



• Per capita household expenditures are adjusted for household aqt cofnposUion, All monetary values 

are in June 1985 prices, at an exchange rate of about 10 intis to the U-S* dollar, 
n^a^s not available or insufficient observations 
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T iblft A14t K'robability of child school ttnrollfliont by oducatlon of parents 



Peru lima 0;her urban areas Rural 

Boys Girls Boys Girls Boys Girls Boys Girls 

Education father 



Primary education 
Education mother: 



None 


0.783 


0.718 


0.911 


1.000 


0.879 


0.885 


0.757 


0.675 




(0.018) 


(0.020) 


(0.0S2) 


(0.000) 


(0.041) 


(0.039) 


(0.020) 


(0.023) 


Primary 


0.869 


0.858 


0.921 


0.950 


0.871 


0.897 


0.850 


0.811 




(0.018) 


(0.012) 


(0.0?1) 


(0.018) 


(0.021> 


(0.019) 


<0.017) 


(0.019) 


Secondary 


0.989 


0.948 


1.000 


0.964 


1.000 


0.944 


0.929 


0.964 




(0.018) 


(0.033) 


(0.000) 


(0.018) 


(0.000) 


(0.056) 


(0.071) 


(0.036) 


Post •secondary 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 



Secondary education 
Education mother: 



None 


0.926 


0.844 


n.a. 


n.a. 


n.a. 


n.a. 


0.867 


0.856 




(0.044) 


(0.072) 










(0.077) 


(0.093) 


Primary 


0.934 


0.931 


0.921 


0.945 


0.942 


0.949 


0.892 ' 


0.879 




(0.014) 


(0.014) 


(0.021) 


(0.020) 


(0.019) 


(0.021) 


(0.041) 


(0.038) 


Secondary 


0.965 


0.985 


0.944 


0.981 


0.969 


0.986 


0.956 


1.000 




(0.012) 


(0.C08) 


(0.056) 


(0.012) 


(0.018) 


(0.014) 


(0.031) 


(0.000) 


Post-secondary 


0.966 


1.000 


1.000 


1.000 


0.929 


1.000 


n.a. 


n.a. 




(0.034) 


(0.000) 


(0.000) 


(0.000) 


(0.071) 


(0.000) 







Note: Standard errors in parentheses 

n.a.s not available or insufficient observations 
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Chapter 2: 

LABOR MARKET PARTICIPATION, RETURNS TO EDUCATION, AND 
MAJ.E-FEMALE WAGE DIFFERENCES IN PERU 

Shahlduv R« Rhandkdr* 



1 « Introduction 

This chapter estimates the differences between males and females In 
wage labor market participation, productivity (measured by wages) and economic 
returns to schooling. The purpose Is to (a) Identify those characteristics that 
enable some women, though not many, to participate In this sector, (b) determine 
whether the yvivate economic returns to education vary by gender and Influence 
school enrollment, and (c) evaluate the extent to which the male-female wage gap 
is caused by differences in human capital. The household survey data show that 
in Peru the labor market (i.e., wage sector) participation rate for women is 13 
percent compared to 35 percent for men/ The data also indicate that women earn 
about half of men's wage in the wage sector. Thus, as women participate less 
as well as earn less compared to men in the wage sector, identifying the 
constraints that affect women's productivity and wage market participation may 
constitute an important policy exercise* 

Results suggest that male-female differences in education account 
for some observed differences in labor market participation and productivity. 
The results on returns to education show that the private rate of return is 
generally higher for women than for men. However, school enrollment data 
indicate that girls enroll less than boys, especially in the secondary school. 
As the private returns to education are expected to influence school enrollment 
of boys and girls « this finding suggests that parents are perhaps not consistent 
in their behavior. However, when unobserved family characteristics that 
influence wage and return estimates are controlled, the economic returns to 
schooling are lower for girls than for boys in rural areas, especially at the 
secondary and post-secondary levels. Thus, parents have reasons, at least in 
rural areas, for Investing less in daughters than sons. More research is 
necessary on the social and private benefits and costs of schooling to quantify 
the factors that Influence this decision.^ 



*Shahid Khandker is a research economist in the Womer in Development 
Division of the World Bank's Population and Human Resource/^ Department. 

The author wishes to thank Jere Behrman, Barbara Herz, Paul Schultz, 
Jacques van der Gaag and seminar participants at Yrle and the World Bank for 
helpful comments 9 and Marcia Schafgans for computer assistance « 

^In contrast, the labor force (which includes both wage and self- 
employment) participation rate for women is 57 percent compared to 71 percent 
for men« 

^Behrman and Deolalikar (1988) report that lower investment in girls* 
schooling compared to boys* in Indonesia is consistent with relatively higher 
opportunity costs for females attending schools* 
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This chapter uses a human capital model to analyze wages and labor 
market participation in the wage sector that was developed by Becker (1964) end 
Mincer (1974) • The focus is essentially on education as a determinant of labor 
market participation and productivity. Because the amount of schooling imparts 
different skills - and hence different wages - this model provides a framework 
to look at differences in the wages and labor market participation of men and 
women in terms of levels of schooling* The \f6L?^ estimates help determine the 
private rate of returns to education for men ana women. The school returns of 
men and women will then be contra'^ted with the respective school enrollments of 
boys and girls. The purpose is to see whether parents are responsive to the 
market incentives. Using the wage estimates, we can also identify how much 
variation in wages is due to differences in education. 

The wage function and whe estimates derived from this may suffer from 
two sources of bias. The first source is unobserved variable bias , which arises 
in the event that some variables may affect wages but are not included in the 
wage regression. A satisfactory analysis , therefore » requires identifying 
potentially observable characteristics other than human capital that can affect 
an individual's wage. These are not clearly understood and thus difficult to 
incorporate in the analysis (Schultz 1989). There are ways to reduce the impact 
of unobserved charact- eristics on wages and other related estimates. This chapter 
uses a household fixed-effect method to quantify the severity of this bias on 
the wage estimates. The second source produces a sample selection bias t which 
arises due to restricting the analysis towage workers, thus ignoring information 
on workers who do not participc.ce in the wage market.^ The chapter identifies 
whether sample selection correction modifies the wage estimates and hence male- 
female difference in the economic returns to education and productivity. 

Two earlier studies using the same household survey data from Peru 
have investigated the wage rate function for men and women (Stelcner and others 
1988, King 1988). They did not, however, assess differences in wages and returns 
to schooling, or evaluate whether correcting for sample selection or unobserved 
variables systematically modifies the comparison of the estimated returns to 
education and productivity of men and women. 

The chapter is structured as follows. Section Two explains the model 
specification and estimation strategy. Section Three discusses the data and 
highlights the differences bevween males and females in terms of wage-related 
characteristics. Section Four \*eports the results. Policy implications are in 
the concluding section. 

2. Model Specification and Estimation Strategy 

This section outlines a model framework to address participation in 
the labor market, the private ecoromic returns to education^ and a wage gap 
between males and females that is influenced by differences in Job-related 



^Note that unobserved variables bias may include selectivity controls so 
that two sources of bias may be correlated. However, controlling one bias may 
reduce severity of the problem, not necessarily control, for the other. 
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charac^'»rlstlcs« It also discusses ways to reduce the Impact of unoboerved 
variable and sample selection bias from the wage estimates* 

2. It Wage Labor Market Participation 

What influences women's participation in the wage labor market? Do 
women differ from men in responding to wage labor market opportunities? Does 
human capital (for instance » education) help women more than men to participate 
in the wage sector? Identifying these factors may help policymakers understand 
what promotes women's participation in the wage labor market. 

The decision to Join the wage labor market, given the time 
constraints I is based on an individual's income-leisure trade-off* A time 
allocation model can help identify the constraints that affect an individual's 
allocation of time (Becker 1965)* This model identifies those individual 
characteristics, such as education and experience, household characteristics, 
including landholding and unearned income, and market conditions, such as wages, 
that influence an individual's allocation of time* Thus the time allocated to 
different activities, including leisure, can be draxm as a function of 
individual, household, and market characteristics* The time allocation data can 
produce a discrete choice structure of whether to participate in the wage labor 
market* The decision can be estimated using a probability function separately 
for males and females as follows: 

Y« - '^c^ + X r. + Z r. e„ (1) 

m oca miui m2m tn ^ ' 

- + V,, + Z,r^ + e, (2) 

where{ Yj(J*m,f) are binary dependent variables with 1 if the Jth individual 
participates in the wage labor market and 0 otherwise;^ X is a vector of 
individual characteristics that influences an individual's time allocation; Z 
is a vector of household and market factors which also explains why an individual 
participates in the labor market; r is the vector of coefficients to be 
estimated, and e is an error term*^ 



equal to zero includes individuals who are either self-employed (in 
family business and farming) or exclusively engaged in non«*market home 
production* Representing self -employed and those who work exclusively for home 
non-market production under the same category may appear problematic if the 
decisions involved in these two alternatives are independent* The degree of 
independence between two alternatives such as self-employment and home production 
can be tested within a nested multinomial logit framework as done in Rhandker 
(1987)* No analysis of this sort has been done with the PLSS data* We assume 
for simplicity that the transactions costs of switching from home nonmarket 
production to self-employment are not high so that participation decisions in 
home production and self -employment are not independent* 

are assuming that the disturbance errors e^ and e^ are independent* 
That is, labor market participation decision is an individual's decision* 
However, as individuals belong to a household where individuals' decisi s may 
not be independent, the errors are then Jointly rather than independently 
distributed. 
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Different reasons can justify the inclusion of individual (X)i and 
household and market (Z) factors as explanatory variables in labor market 
participation equations (l)-(2). An individual characteristic i such as the level 
of education can be treated as an explanatory variable that may indicate the 
potential productivity of an individual at home and in market production. 
Holding market wages constant, an increase in the level of an individual's 
education can increase his or her probability of labor market participation if 
it increases the opportunity costs of staying at home. The household's 
constraints include such household asset variables as landholdingf which may act 
as a proxy for productive household assets. The productive assets exert a price 
effect and an income effect on an individual's labor market participation. The 
price effect would raise the marginal product or "shadow price" of an 
individual's labor, while the income effect would encourage an individual to 
consume more of his or her leisure «ven at its given opportunity cost. The 
household's unearned income — another household characteristic can influence 
labor market participation via a pure income effect. Such market factors as 
market wages exert an income and a substitution effect on an individual's time 
allocation. Market factors may also inclutie community variables, such as the 
household's proximity to community services (schooling, health, and banking 
services). These variables measure the impact on time allocation of implicit 
prices of many goods and services the household usee for production and 
consvimption.^ 

Because the dependent variable takes the value of 1 or 0 in both 
equations (l)-(2), the error structures yield heteroscedasticity . I will use 
the maximum likelihood method to estimate the labor market participation 
equations . 

2.2. Returns to Education 

A semilogaritt ic wage function is a standard practice in the 
literature to estimate a wage equation which provides estimates of the economic 
returns to education. As '^ecker (1964) and Mincer (1974) argue, variations in 
wages arise from differences in investment in human capital, especially education 
and post-school experience. More formally, 

InW, - + ^,S, ^ ^,K^ + ^3.K^ ^ e, (3) 

where InW, is the natural log of the hourly wage rate of the ith individual (i-m 
for male, i-f for female wage worker); S is the individual's years of schooling, 
K is the individual's postschool experience (defined as age minus S minus school 
entry age, say, 6); is the individual's experience squared; and (3^ (j-lf2,3) 
are, respectively, the intercept and slope coefficients to be estimated; and 
is the individual specific unobserved error. 

Under the standard assumption that years of schooling and age and 
hence post-school experience are predetermined, the above equation (3) is thought 
of as an approximation to the wage function that determines an individual's wage 
in the paid labor market. Two possible interpretations of the wage equation (3) 
are found in the literature. The first is the hedonic price theory which 



^o information on any of these market factors ie available except for rural 
areae. Thus Z variables include only household-level variables. 
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interprets (3) as hedonic index on characteristics that affect the price of the 
individual's time (Rosen, 1974). The second interpretation is given by Mincer 
(1974) who viewed (3) as a generalization of the equilibrium relation between 
education and wages where the partial derivative of log wage with respect to 
schooling is the estimate of the private rate of return to the time spent in 
school instead of in the labor market.' Thus, according to Mincerian 
interpretation, if the error terms in (3) are independent and normally 
distributed, one can use ordinary least squares (OLS) technique to estimate (3) 
which yields a consistent estimate of the proportional increase in the wages 
associated with one year of education.* 

Furthermore, as postschool experience increases, productivity and 
wages tend to rise. But further increases in postschool experience may lead to 
a decline in wages and productivity because of diminishing marginal returns. 
The concavity of the wage profile is thus captured by the quadratic experience 
terms. According to human capital theory, education and experience are likely 
to have mejor effects on productivity. 

Three adjustments in the functional form of wage equation (3) are 
necessary, however.' First, there is a possibility that distinct regional labor 
markets may behave differently and hence yield quite different estimates. Three 
distinct labor markets (metropolitan Lima, other urban areas, and rural areas) 
have already been identified (Stelcner and others 1988). Further, there are 
perhaps structural differences in the labor markets for men and women in which 
case the wage rate and labor market participation equations are estimated 
separately for men and w^men in these three regions. While this method is 
preferred where there is no interregional migration, such migration does occur 
as educated workers move to higher wage markets. 

But interregional migration may bias estimates of the returns to 
education as well as labor market participation. In Latin American countries 
as much as half the life-cycle returns of rural residents to schooling result 
from migrating to urban centers (Schultz 1988). The bias due to interregional 
migration could not be reduced even if the migrants' original location were 
known, because migration is a self -selection process. Using regional "shifters" 
in the wage equation (3) and in participation equation (1) or (2) fitted for the 
country as a whole, one can illustrate the potential severity of interregional 



"Mincer (1974) assumes the following to approximate this relet • 'p: (i) 
the only cost of schooling for an individual is his or her foregoiit. earnings; 
(ii) individuals enter the labor force immediately after completion of schooling; 
and (iii) each individual's working a fixed number of years is independent of 
his or her years of education. To the extent that Mincer's assumptions do not 
hold in the real world, the estimated coefficient of schooling is an 
approximation of the internal rate of return to education. 

•Note that the normality and independence assumption of th. error structures 
may not hold if the errors contain unobserved ability, motivation and other 
individual and household variables which are correlated with S and K. One needs 
to test the validity of such an important assumption. 

These three adjustments are also applied to the labor market participation 
equations (1) and (2). 
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migration on the estimated returns to schooling and labor market participation. 
In particuL'r, because high-wage urban regions have more and better schoolings 
introducing regional shift variables in the wage or labor market participation 
equation reduces the estimated returns to schooling, or the influence of 
schooling on participation in the labor market.'^ 

Second, an adjustment is necessary to quantify the effect of the 
quality of education by grades on wages. Since different levels of school impart 
different skills and wages, it would be misleading to treat years of education 
as homogenous. Thus we include splines of years of education (both general and 
technical) in the wage function and labor market participation equations to 
account for the heterogenous quality of years of education." 

Third, an adjustment is also necessary to control for the effect on 
wages or labor market participation of the quality of education that individuals 
receive in schools. This chapter includes attendance or nonattendance ir public 
school in the wage and participation functions to control for the influence of 
unobserved school quality. Parental characteristics often contribute to 
children's unobserved ability by giving them a better education (Schultz 1988). 
Thus by including this school quality variable in wage function (3), for example, 
we can reduce the impact of both school quality and parental characteristics on 
an individual's productivity and hence returns to education." 

The OLS estimation may yield inconsistent wage estimates if the wage 
equation (3) suffer from unobserved variable and sample selection bias . Omitted 
variables such as individual ability may overestimate school returns if school 
attainment is correlated with an individual's unobserved ability. We do not have 
individual-specific background information such as cognitive skill measures to 
control for unobserved individual ability which may influence the wage estimates 
(Griliches, 19771 Willis, 1986). Another source of bias is unobserved household 
and community characteristics which often relate to abilities, motivation, 
quality of schooling, employment opportunities, and role models that influence 



'"In fact, most of what appears to be selectivity in migration in another 
Latin American country (i.e., Brazil) disappears with control for differential 
schooling quality (Behrman and Birdsall, 1983). Unfortunately, we do not have 
good information on the quality of schooling that we can use to control for the 
differences in self -selected migration, 

"Note that splines do not control for differential schooling quality among 
schools of the same level; they control only differential quality by schooling 
levels. The splines of years of schooling estimate the returns to education for 
different school grades such as primary, secondary and post- secondary schooling. 

'K)ne may include parents' characteristics directly in the wage regression. 
Stelcner and others (1988) report that the wage regression that excludes parents' 
education overestimates returns to schooling by about 3 percent for males in 
Peru. They also find a strong correlation between the father's education and 
public school attendance. Furthermore, as the public-private schooling variable 
represents a choice, not of the students but of the parents, they are not choice 
variables like whether or not to participate in the wage labor market. One could 
also use other information such as availability of text books, etc. to control 
for differencial quality across schools (King, 1988). 
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vas^o Atid hence returns to education. If these unobserved factors are correlated 
with years of schooling, the standard estimation procedure results in biased 
estlmatee of the impact of schooling and hence the returns to education (Behrman 
and Deolalikar 1990) A household fixed*effect method is used to estimate the 
wage equation (3) to control for household and community heterogeneity. 

Another potential source of OLS bias is the sample selection bias 
caused for endogeneity of the decision to participate in the labor market • 
Sample selection bias arises in equation (3), if it is estimated by ordinary 
least squares to include only vagc*earners--thus excluding persons not reporting 
a wage yet part of the potential labor force. In Peru about 35 percent of all 
working males and about 13 percent of all working females are in the wage sector. 
The decision to join the labor market influences wages because the 
characteristics that affect labor market participation may also interact with 
wages. Thus the wage estimates need to be independent of the possible impact 
of these characteristics. 

Estimating (3) in conjunction with labor market participation 
equation (1) or (2) may reduce sample selection bias from the wage estimates.*^ 
A maxim^im likelihood method i which jointly estimates the wage rate and probit 
functions by taking into account the correlation between the errors of wage and 
participation equations, is used to estimate (3) that yields consistent and 
efficient estimates. 

An identification 7roblem emerges, however • The variables that 
explain wages may also explain individual labor market participation. That is, 
the vector X and Z in (1) or (2) contains the variables included in the wage 
equation (3). Thus we need some identifying variables in equation (1) or (2) 
not included in the wage equation (3) to help distinguish a participant from a 
nonparticipant • 

Three variables are considered for identifying labor market 
participation decision from wage equation. They are landholding, unearned 
income, and marital status. Landholding and unearned income are expected to 
influence the likelihood that a person will work for wages by affecting the 
person* s reservation wage: If an individual has a considerable amount of land 
or unearned income, he or she will be less likely to work for wages because the 
returns in other activities are higher. On the other hand, marital status 
reflects people *s preferences for Jobs. For example, married couples can 
specialise more easily than unmarried individuals and thus marriage encourages 
husbands to work for wages and wives to work in the home (Schultz 1988) . Marital 



^^Behrman and Deolalikar (1990) found that these characteristics 
substantially influenced the wage estimates and hence returns to education. They 
did not, however, correct the wage estimates for the sample selection bias that 
arises for why a particular individual participates in the labor market. 

*^ote that sample selection correction does not predict the direction in 
which the wage estimates will be altered. 
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statue may thus influence labor market participation, but not an individual' a 
markot productivity." 

2.3. Male-Female Wage Differences 

A standard procedure to measure the male-fomale wage gap is to fit 
equation (3) by ordinary least squares to a sample of male (m) and female (f) 
workers : 



and 



m in (» ns 



InW, - X, B, + 6f (5) 



where! 15 and 15, are the vector of unknown coefficients, including the 
intercepts, to be estimated; X„ and X, are, respectively, the vector of males' 
and females' observed characteristics; and c„ and c, are, respectively, the 
males' and females' individual specific error. A property of ordinary least 
squares is that the regression lines pass through the mean values of the 
variables eo that 



lnW„ - X„I5„ (6) 

InW, - Xf 15, ( 7 ) 

The hats denote the estimated values of the coefficients. 

By simple manipulation of (6) and (7) the male-female wage gap 
function can be written as 

lnW„ - InW, - l5„ (X„ - X,) + (I5„ - 15,) X, 

- 15, (X„ - X;) + (I5„ - 15,) X„ (8) 

where the first part of the right-hand side of equation (8) measures the wage 
gap due to male-female differences in wage-related characteristics and the second 
part measures the gap explained by the differences in male-female wage structures 
for the same observed job-related characteristics. As we can see in (8), one 



'*There is no clear notion in the literature that can guide one to 
determine what variables to include in the labor market participation decision 
that do not affect wages. Identification is thus often based on debatable 
assumptions. For example, landholding and unearned income may reflect asset 
accumulation from past labor earnings and hence correlated with wages. 
Similarly, marital status may affect wages as married people are more healthy 
than unmarried people and better health influences productivity. 

G2 
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can measure wage gap In two ways: using the male wage structure or alternatively! 
using the female wage structure 

A large number of studies using this decomposition technique (8) find 
that only a portion of the wage gap is explained by differences in human capital 
and other observed Job-related characteristics (Becker 1985, Gronau 1988, Mincer 
and Polachek 1974, Oaxaca 1973, Gannicott 1986). One can, in principle, make 
an accurate assessment of male's and female's productivity and hence of observed 
wages and private economic rates of return to education if one can measure their 
true productive capacities as perceived by employers. For various reasons, 
however, econometric ians cannot include in the wage equation (3) all the 
variables that might influence individuals' productivity. Such unobserved 
characteristics as individual, family, or Job-specific heterogeneity can make 
certain workers more productive than others. 

We use a household based sample selection procedure here to estimate 
the wage gap between men and women. Sampj.3s are chosen from households where 
at least one male and one female participate in the labor market. The restricted 
samples are comparable and hence may reduce the bias of unobserved household 
characteristics,^^ Using wage regression (3) and decomposition technique (8), 
we calculate the wage gap for this restricted sample and compare it with the one 
where full samples are used to estimate the wage gap* This selection procedure 
suffers from both sample selection and group bias. Sample selection bias is 
corrected; the group bias, however, csnnot be corrected with the decomposition 
method. 



^^Naturally the two procedures do not yield the same answer. Thus as the 
decomposition technique assumes a particular (either male or female) wage 
structure to calculate the wage gap, this method introduces a group bias in 
the intragroup wage comparison. To the extent that both male and female wages 
are affected by discrimination, Neumark (19^8) shows how a weighted average of 
the male and female coefficients may approximate the competitive wage that 
would prevail in the absence of discrimination. Note also that the second 
component of equation (11) is often taken as reflecting wage discrimination « 
However, because it is difficult to remove the effects of all possible wage- 
determining factors, including those that may reflect female discrimination 
outside the labor markex., one cannot possibly attribute the second component 
as a measure of discrimination (Gunderson 1989). 

^^One can, alternatively, restrict samples to a particular occupation (for 
instance, Birdsall and Fox (1985) for teaching) or to never married males and 
females whose household responsibilities (unobserved) are more similar than 
married individuals (Mincer and Polachek 1974, Robb 1978). This method, which 
reduces the impact of unobserved individual motivation or profession-related 
characteristics on the wage estimates, underestimates the wage gap for a random 
male and female with the same observed characteristics (Gunderson 1989). This 
procedure, therefore, must account for the sample selectivity bias. 

^'This method still suffers from bias due to unobserved individual 
characteristics. What this sample selection technique does is to reduce the 
intensity of the unobserved motivation or role models on the wage estimates, but 
does not remove their impact. 
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The group bias does not arise If we use a household fixed-effect 
method to estimate directly the wage gap, for the fixed-effect method doee not 
need a particular wage structure. Moreover, the unolserved household and 
community characteristics that influence interfamily wage estimates no longer 
affect the estimates. To see how this method vorks, consider the following. 



Let 



and 
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InW, - X, li, + e,^ + e, (10) 

be the wage equations, respectively, for males and females, where is the 
unobserved family- and regional-specific error, and other variables are as 
defined earlier. 

Taking difference of (9) and (10) yialdo the following: 
InW^. lnW„ - InW, - X„ fi„ - X, a, + £^(11) 

where the family- and regional-specific unobserved effects cancel out and «^ is 
the error structure of the log wage differentials, InW^. 

Model (11) estimates how much job-related characteristics explain 
male-female wage differences, assuming that wage structures for men end women 
are different. Thus, the unobserved household and regional characteristics that 
affect the interfamily wage estimates do not influence the intrafamily wage 
estimates. Moreover, differencing out male's and female's wages at the household 
level, unlike the decomposition method of (8), does not assume any particular 
wage structure to estimate the wage gap. 

Further, if we assume that males and females receive the same returns 
for the same characteristics, equation (11) can be rewritten as; 

In - (X„ - X,) 6 + €^ (12) 

whence 5 - fl^ fl,. 

Equation (12) estimates the variation in male-female wage differences 
which is caused by variation in job-related characteristics. Thus, by comparing 
estimates of models (11) and (12) we can identify how much of the wage gap is 
due to differences in the wage structures of men and women. Furthermore, the 
model (12) can identify individual sources of male-female wage variations that 
are explained by job-related characteristics. 

The household fixed-effect method suffers from sample selection bias. 
To obtain efficient estimates of (11) or (12), we correct them for not only why 
an individual participates in the labor mark' 1 but also why a particular male 
and a particular female from a particular household participate in the labor 
market. Correcting the second source of bias depends on the correlation of the 
error structures, e„ and e„ in the participation equations of (1) and (2). If 
e and e, are correlated which is likely the case, a joint estimation of the 
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mala-femaltt wage gap equation (11) or (12) along with participation equations 
(1) and (2) muat account for t:hi6 correlation to yield efficient estimatea* 

3t Data Characteristics 

The data used for this paper are drawn from the Peruvian Living 
Standard Survey (PLSS) household data collected jointly by the World Bank and 
the Peruvian Instituto Nacional de Estadistica (INE) • These data provide 
detailed socioeconomic inforu;ation on over 5, 100 households and 26,000 
individuals • The samples were drawn from a self -weighted national probability 
sample of Peruvian households and represent an approximate 1/100 sample of the 
population. The sampling frame is based on a 198A National Health and Nutrition 
Survey. About 25 percent of the households in the PLSS were located in 
metropolitan Lima, 28 percent in other urban areas, and A7 percent in rural 
areas. The data were collected between June 1985 and July 1986 (see Grootaert 
and Arriagada 1986). 

This chapter covers workers aged lA to 60. The wage earner 
participation equation is estimated using information for all potential workers. 
The wage equation, however, is estimated only for those men and women who 
reported wage remuneration and hours worked in the wage sector as their main 
occupation during the week prior to data collection. Thus self-employed and 
unpaid family workers are excluded from this reduced sample. The wage sample 
consists of 2,255 men from 1,856 households and 898 women from 783 households, 
drawn from a total of 6,A29 men from A,1A2 households and 6,9A2 women from A, 387 
households. Among the men, 99 A from 789 households work in metropolitan Lima, 
731 from 610 households %Tork in other urban areas, and 530 from A57 households 
work in rural regions, /unong the women, A85 from A03 households work in Lima, 
281 from 262 households work in other urban areas, and 152 from 118 households 
work in rural Peru.'^ The wage labor market participation rate for women is 23 
in Limaf 13 in other urban areas, and 5 in rural areas - an average of 13 
percent. The rate for men is 53, 38, and 21, or an average of 35 percent. Table 
1 gives the means and standard deviations of the variables by gendet and by 
region. 

Male wage earners are slightly more educated than women except in 
other urban areas. But employed women have more vocational training than 
employed men in all regions.^ Women also come from relatively wealthier 
households (in terms of landholding and unearned income) and are the offspring 
of better-educated parents. The data suggest that more married (or cohabiting) 
men participate in the labor market than married (or cohabiting) women. And 



^^ote that rural women who participate in the wage sector are mainly 
salaried, like school teachers, and hence the difference in wages or 
characteristics may not be substantial. 

^ote that this may rather highlight the male- female occupational 
differences. For example, women are concentrated in occupations such as 
secretarial Jobs where training is essential for obtaining a job (Arriagada 
1989) . 
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women generally receive lower real hourly wages than their male counterparts. 
Women* • eamingSi for example i are two-thirds of men*e wages in Lima, one-fifth 
of men' a wages in other urban areas, and one-half in the country as a whole 
(after wage differences are adjusted for male-female sample differences). 
Employed women are younger (measured by potential work experience, or age minus 
years of schooling minus 6), have less Job-specific experience (although this 
variable is not used in the regression), and did not attend public school as long 
as their male counterparts. These differences in characteristics may explain 
part of the wage gap. 



Table It Maan characteristics of full sample male and famale wage earners 



Variable description 



NimLar of observations 

Log real hourly Hage rate a/ 

Years of potential work experience 

Years of Job-specific experience 

Education 
Years of primary school 
Years of secondary school 
Years of post -secondary school 
Vocational training 
Secondary technical diplonta 
Post -secondary diploma 
University diploma 

Attended public school 
Father's education 
Mother's education 

Total years of school 

Married or cohabiting 

Unearned real income x 1,000 

Landholding (hectares) 



All Peru 
Male Female 



Lima 
Male Female 



2255 
1.340 
(0.934) 
18.902 
(12.620) 
7.296 
(8.293) 



4.502 
(1.223) 

2.870 
(2.271) 

0.841 
(1.797) 

0.309 
(0.462) 

0.024 
(0.153) 

0.032 
(0.177) 

0.082 
(0.274) 

0.847 
(0.360) 

4.639 
(3.374) 

2.909 
(2.752) 

8.212 
(4.143) 

0.624 
(0.485) 

2.164 
(11.433) 

1.624 
(19.770) 



898 
1.158 
(0.966) 
15.614 
(11.124) 
5.047 
(6.621) 



4.506 
(1.290) 

3.398 
(2.187) 

1.110 
(1.944) 

0.518 
(0.500) 

0.031 
(0.174) 

0.074 
(0.261) 

0.117 
(0.322) 

0.758 
(0.428) 

5.551 
(3.369) 

3.449 
(2.663) 

9.013 
(4.272) 

0.408 
(0.492) 

2.980 
(8.555) 

1.673 
(35.328) 



Note: Nuni>ers in parentheses are standard deviations, 
a/ Intis at June 1985 prices. 



994 
1.606 
(0.806) 
17.398 
(12.156) 
6.698 
(7.956) 



4.867 
(0.614) 

3.680 
(1.948) 

1.097 
(2.014) 

0.406 
(0.491) 

0.029 
(0.168) 

0.030 
(0.171) 

0.112 
(0.315) 

0.833 
(0.373) 

5.550 
(3.340) 

3.632 
(2.878) 

9.644 
(3.521) 

0.577 
(0.494) 

3.008 
(9.319) 

0.060 
(1.095) 



485 
1.289 
(0.868) 
14.519 
(10.567) 
4.166 
(5.677) 



4.775 
(0.853) 

3.746 
(1.978) 

1.027 
(1.903) 

0.645 
(0.479) 

0.039 
(0.194) 

0.060 
(0.237) 

0.107 
(0.309) 

0.740 
(0.439) 

5.922 
(3.367) 

3.621 
(2.629) 

9.549 
(3.604) 

0.400 
(0.490) 

3.975 
(10.822) 

0.096 
(1.128) 



Other urban areas 
Male Female 



Rur<)l 
Male Female 



731 
1.343 
(0.890) 
19.172 
(12.351) 
7.822 
(8.315) 



281 
1.268 
(0.881) 
15.569 
(10.095) 
5.832 
(6.925) 



4.653 
(0.968) 

2.881 
(2.269) 

0.862 
(1.781) 

0.321 
(0.467) 

0.023 
(0.151? 

0.047 
(0.211) 

0.073 
(0.259) 

0.889 
(0.314) 

4.677 
(3.331) 

2.854 
(2.706) 

8.395 
(3.939) 

0.673 
(0.469) 

1.561 
(4.859) 

0.374 
(2.546) 



4.679 
(1.009) 

3.754 
(2.043) 

1.537 
(2.149) 

0.473 
(0.500) 

0.032 
(0.176) 

0.103 
(0.171) 

0.171 
(0.377) 

0.836 
(0.371) 

5.851 
(3.269) 

3.673 
(2.735) 

9.972 
(4.129) 

0.434 
(0.497) 

2.258 
(4.814) 

4.354 
(63.031) 



530 
0.838 
(1.010) 
21.351 



132 
0.446 
(1.161) 
19.727 



(13.430) (13.982) 



7.691 
(8.808) 



3.608 
(1.814) 

1.336 
(2.038) 

0.332 
(1.179) 

0.109 
(0.313) 

0.015 
(0.122) 

0.017 
(0.129) 

0.038 
(0.191) 

0.815 
(0.389) 

2.881 
(2.758) 

1.628 
(1.999) 

5.276 
(3.991) 

0.643 
(0.479) 

1.411 
(18.945) 

6.282 
(40.32) 



6.615 
(8.481) 



3.144 
(2.079) 

1.356 
(2.112) 

0.508 
(1.356) 

0.144 
(0.352) 

0.000 
(0.000) 

0.061 
(0.239) 

0.038 
(0.192) 

0.659 
(0.476) 

3.553 
(2.875) 

2.349 
(2.364) 

5.008 
(4.617) 

0.379 
(0.487) 

0.858 
(3.092) 

1.757 
(4.999) 



*'The real hourly wage rate, i.e., nominal hourly wages deflated at 1985 
consumer price indices (RHT^) is defined as RHW - AC/AH where: 
AC - annual compensation - monthly pay x months worked in the past year; 
AH - annual hours - weekly hours x months worked in the past year x 4.33. 
Note that annual compensation includes regular wages and other benefits such 
as transport allowances and so on. 
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A comparison o€ the characteristics of employed and unemployed women 
as shown in appendix table Al and table 1 suggests that the observed differences f 
with few exceptions I are consistent throughout the country. Education increased 
the participation of women in the wage sector. Employed women have almost twice 
as much schooling as those who do not participate. The figures are similar for 
women with vocational training. Fifty- two percent of women wage earne^rs had such 
training, while only 20 percent of those who do not participate have had 
training. Seventy-eight percent of participating women attended public rather 
than private schools, compared to 68 percent of nonparticipating women. A higher 
percentage of married women do not participate in the lal^^r force 58 percent not 
participating compared to 41 percent in the labor marked. The parents of women 
in the labor force are, on average, more educated than the parents of 
nonparticipating women. And nonparticipating women are from wealthier families 
(in terms of landholding) . 

4, The Results 

This section reports the results on labor market participation, 
returns to education, and male-female wage difference^ in Peru. First, it 
highlights the determinants of men's and women's participation and productivity 
in the formal sector. Second, it discusses the estimated returns to education 
for men and women. Third, it reviews the relationship between returns to 
education and school enrollment for boys and girls to see whether parents respond 
to private economic returns to education in sending children to school. Fourth, 
it discusses the estimates of the wage gap between men and women to examine the 
extent to which the human capital luodel explains the wage gap in Peru. We 
conclude that unobserved family and community characteristics have an important 
influence on wages, returns to education, and wage differences between males and 
females . 

4.1 Determinants of labor market participation and productivity 

Tables 2 and 3 report four wage rate specifications for men and 
women in each region and in the country as a whole. Also included are four 
probit equations that examine the probability that an individual will join the 
wage sector. Based on the Likelihood Ratio test, the hypothesis that marital 
status has no effect on labor market participation is rejected. Tables 2 and 
3 are based on the preferred specif ion that includes marital status as well 
as landholding and unearned income as identifying variables in the probit 
equation. 

Consider firat the decision to join the wage labor market. Both 
general and technical education affect this decision. Vocational training and 
secondary education, however, increase women's labor market participation more 
than men's. Thus in Peru as a whole, the probability that a woman will join 
the formal wage market is about 10 percent higher if both men and women have 
vocational training. On the other hand, the probability that a woman will Join 
the wage market is at least 5 percent higher if both women and men complete 
secondary school. This suggests that investment in women^s education incr€<ases 
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Tftbla 2i tUxloua Likslihood ••tlaatas of Frobic ivnd Wag* •quAtioas iot swle wae« «ftrneva 





Lima 


Othar Urban Araaa 1 


Rural 


Araaa 1 


All Paru 


Explanatory daaerlptfon 


Probit Waga Rata 


Probit Waga Rata) 


Probit 


Waga Rata) 


Probit Ua09 Rata 



Conttant 

Pottntfal Mork txparfanc* 

Potantial Mork txparlanct t^rad x 100 

Education 

Vaara of prlnary achool 

Vaara of aacondary achool 

Vaara of poat-aacondary achool 

Vocational training 

Sacondary t .whnlcal diploma 

Poat-aecondary diplona 

Univaralty diploaia 

Attandad public achool 

Unaarnad ineoaw x 1000 

Landiolding 

Narriad or cohabiting 

Ratidanca - othar urban araa 

Raaidanca - rural araa 

Standard arror of waga function 

Corralation batwaan waga aarnar 
and uaga rata arrora* 

Log- I i kali hood 

SeTactad aampla (aanpla aiza) 



-0.M9 0.804 

(•4.074) (2.912) 

0.062 0.039 

(6.153) (4.047) 

-0.123 -0.045 

(-5.951) (-2.214) 



-0.012 0.040 

(-0.254) (0.996) 

0.049 0.079 

(2.508) (5.521) 

0.059 0.080 

(2.233) (4.351) 

0.196 0.161 

(2.908) (3.405) 

•0.018 0.016 

(-0.091) (0.101) 

0.328 0.164 

(1.524) (1.055) 

0.061 0.384 

(0.372) (3.609) 

0.279 -0.^99 

(3.403) (-2.994) 
-0.004 
(-1.596) 
•0.033 
(-1.624) 
0.197 
(2.339) 



0.629 
(23.051) 

•0.282 
(•1.982) 
-2208.85 
994 (1901) 



-0.947 0.61S 

(-S.494) (3.101) 

0.074 0.022 

(7.744) (2.242) 

•0.154 0.014 

(-7.862) (0.672) 



-0.021 0.101 

(-0.617) (2.943) 

-0.004 0.119 

(-0.206) (6.488) 

-0.016 0.070 

(•0.526) (1.984) 

0.315 -0.068 

(4.782) (-0.951) 

0.287 0.042 

(1.241) (0.221) 

0.676 0.017 

(3.308) (0.070) 

0.491 •0-056 

(2.327) (-0.235) 

0.008 -0.059 

(0.086) (-3.594) 
•0.001 
(-0.286) 
•0.034 
(-6.689) 
0.194 
(2.966) 



0.653 
(26.023) 

-0.613 
(•10.576) 
-1986.48 
731 (1941) 



•1.128 -0.829 

(•8.413) (-2.025) 

0.037 0.044 

(S.614) (2.947) 

•0.075 -0.071 

(-4.069) (-2.489) 



0.017 
(0.679) 
0.CS8 
(2.739) 
0.171 
(2.270) 
0.297 
(2.555) 
0.691 
(1.916) 
-0.315 
(-0.754) 
0.039 
(0.085) 
-0.187 
(-1.898) 
0.005 
(0.666) 
-0.020 
(-2. 587) 
0.020 
(0.256) 



0.838 
(25.913) 



0.062 
(1.«5) 

0.088 
(2.597) 

0.255 
(3.510) 

0.616 
(4.342) 

0.426 
(1.083) 

0.169 
(0.178) 

0.366 
(0.879) 
-0.098 
(-0.707) 



0.566 
(2.940) 
•1943.47 
530 (2587) 



•0.784 
(-8.176) 
0.059 
(10.062) 
•0.117 



0.269 
(0.7S5) 
0.043 
(3.522) 
•0.048 



(-10.382) (-2.014) 





0.093 


(0.29C) 


(5.629) 


0.033 


0.088 


(3.013) 


(7.309) 


n nic 

U . W It 


n nM 
u. VOO 


(0.988) 


(5.039) 


0.263 


0.166 


(5.788) 


(2.842) 


0.230 


0.068 


(1.706) 


(0.586) 


0.481 


0.227 


(3.518) 


(1.367) 


0.377 


0.326 


(3.034) 


(2.884) 


0.069 


-0.101 


(1.293) 


(-2.027) 


-0.003 




(-1.451) 




•0.001 




(-2.769) 




0.134 




(2 803) 




•0.329 


-0.136 


(•7.572) 


(-2.102) 


•0.737 


-0.297 


(•15.178) 


(-2.240) 


0.751 




(45.648) 




•0.133 




(•0.528) 




•6256.52 




2255 


(6-29) 



Nota: N^Jibara In paranthasaa ara t-atatist{ca. 

•Tha aign of tha coafflcianta datarwina tha corralation betwean waga earnar and wage rata errora. 



th« likelihood of women's participetion in the wage labor market faster than a 
similar increase In men's education would affect their participationa Public 
school attendance is an important determinant of men's labor market 
participation! but not of women* Sa Both unearned income and landholding (which 
measure the income effect on leisure) generally decrease the probability of baling 
in the labor market for both men and women- Landholding significantly reduces 
men's participation in the work force in all regions, but only affecta women* a 
participation in rural areas • Labor force participation for both genders is 
lower outside of Lima: 31 and A9 percent lower for women in other urban areas 
and rural areas respectively, and 33 end 74 percent lower for men in 
corresponding areas. This indicates that there is a higher probability that 
women will work for wages than men. 
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labia S« M aj gi a u a LilMllhoo4 astiDatst of Probit and wa^a •quatlom Cor fonala waga 
•arnors 





1 1 1 

LI 


■a 


1 Othtr urban artaa 


Mural 


araas 


1 All 


Paru 




1 proDit 


kas« ratt 


1 Probit 


Wfts« rata 


1 PPOOIt 


Wastt rata 


1 Probit Ussd rata 


Constant 


-1.20S 


-0.449 


-2.202 


•1.398 


•2.037 


•1.260 


•1.614 


•0.832 


^otantial work •xporiimcf 


(-6.10S) 


(-1.147) 


(*11.002) 


(•2.535) 


(•9.819) 


(•1.029) 


(•14.218) 


(•2.776) 


0.065 


0.073 


0.110 


0.124 


0.047 


0.033 


0.069 


o.oas 


(5.910} 


(6.102) 


(8.238) 


(7.140) 


(3.217) 


(0.792) 


(0.992) 


(9 129) 


^otontlal Mork txptrlanca tquarad x 100 


*0.161 


•0.130 


-0.225 


-0.232 


■0.077 


•0.063 


■0.141 


•0.150 


(-6.462) 


(-4.073) 


(-8.0S4) 


(-5.802) 


(•2.7«5) 


(■0.766) 


(•9.857) 


(•7.100) 


Education 
















Yaara of prlwry school 


*0.038 


0.065 


-0.029 


0.083 


0.110 


0.083 


0.012 


0.094 




(*0.9S0) 


(t.576) 


(-0.695) 


(1.201) 


(2.569) 


(0.825) 


(0.546) 


(3.629) 


Yaara of atcondary tehool 


0.048 


0.132 


0.123 


0.169 


0.047 


0.125 


0.081 


0.146 




(2.204) 


(5.648) 


C4.9S4) 


(5.228) 


(1.096) 


(1.113) 


(5.528) 


(7.427) 


Yoars of poat*atcondary acliool 


0.042 


0.098 


0.109 


0 093 


0.192 


0.268 


0.076 


0.100 


i 1.228) 


(2.837) 


(2.623) 


(1.400) 


(1.770) 


(1.018) 


(3.073) 


(2.646) 


Vocational training 


0.462 


0.254 


0.306 


0.116 


0.OS6 


0.272 


0.357 


0.217 




(6.106) 


(2.184) 


(3.330) 


(1.083) 


(0.475) 


(0.717) 


(6.599) 


(2.834) 


Saccndary technical dfploM 


0.235 


-0.019 


0.486 


•0.289 






0.308 


•0.078 


(1.245) 


(-0.093) 


(1.712) 


(•1 .028) 


. 


. 


(2.028) 


(•0.419) 


PMt*atcandiry diploaa 


0.709 


0.363 


0.461 


0.272 


0.953 


0.330 


0.663 


0.359 


(3.448) 


(1.859) 


(2.077) 


(0,975) 


(1.863) 


(0.328) 


(4.804) 


(2.083) 


Univtrtity dlploaa 


0.662 


0.246 


1.012 


0 076 


0.595 


0.312 


0.809 


0.203 


(3.201) 


(1.189) 


(4.125) 


(0.217) 


(0.901) 


(0.240) 


(5.441) 


(1.047) 


Attondad p^l\e achool 


0.056 


-0.299 


0.144 


-0.096 


■0.179 


■0.260 


0.055 


■0.231 


(0.65S) 


(-3.859) 


(1.211) 


(•0.753) 


(■1.114) 


(■0.690) 


(0.910) 


(•3.401) 


Ontamod incoM x 1000 


-0.003 




-o.ou 




0.006 




•0.006 






(-0.957) 




(•1.552) 




(0.437) 




(•2.102) 




LanJiold^ne 


-0.027 




0.001 




■0.029 




■0.0001 




(-0.984) 




(0.598) 




(•4.785) 




(■0.225) 




Narrlad or eohabltlr^ 


-0.49O 




•0.713 




■0.614 




-0.574 




(-6.662) 




{■7.710) 




(•5.888) 




(■11.943) 




Mttidonca - othar urban araa 














■0.310 


■0.129 
















(■5.958) 


(■1.878) 


Motldanca - rural arta 














■0.486 


■0.427 
















(■;.574) 


(•4.575) 


Standard arror of Mga i^tlon 


0.690 




0.669 




0.983 




0.749 




(33.003) 




(20.043) 




(15.922) 




(46.632) 




Corralation bttiMsn uaaa aarnor 
ana wga rata arrora^ 


















0.178 




0.291 




0.524 




0.259 






(0.863) 




(1.585) 




(1.172) 




(1.929) 




Lofi-M kali hood 

Sal^cttd ta«plt (taiipla tixt) 


-1507 


.06 


•942.16 




•653. 3S 




■3179.06 




485 


[2069) 


281 (2116) 


132 (275/) 


898 (6942) 



liota: Nudbara of partntheaat ara t-Statittice. 

*Tha aign of tha cotff iciontt dotarmintt tha corralation betwttn wage aarntr and waga rata arrort. 



Tha vaga function for men and women la aatlmatad by a maximum 
likelihood method using the probit eatlmataa of labor market participation. ° 
The wage estimates Indicate that human capital variables explain a substantlul 
portion of the variation In wages Among the Important determinants of 



^^en normallt ; tas'.s (that la, skevnasa and kurtosls testa) of the loi; 
wage errors are carti 1 out, tha normellty assumption is rejected for both men 
and women. Althougn this finding haa aevere adverse effects on the t 
statletlce of an OLS method « the aaymptotlc property of maximum likelihood 
method reducee the severity of non-normality of the wage errora. 

^The wage rate regression for rural women workers does not produce 
algnlflcance of any explaxtatory variable. This Is not surprising, given the 
* high etandard error of the wage regression fitted for rural areas • The reaaon 
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productivity, educ tion and experience are crucial} returns to experience, 
however, are higher for women than for men. Education at all levels itifluencea 
both men's and women's productivity in Peru, although the results vary by region. 
For example, primary school has no influence on productivity in Lima, while it 
has a significant impact, at least for men, in other urban and rural areas. 

Technical education increases the labor market productivity of men 
and women. In Lima, women's wages increase by 25 percent and men's wages by 16 
percent if they have had vocational training. But when gains from interregional 
migration are excluded, women's wage gains drop to 22 percent. In contrast, the 
wage increases of women with post-secondary diplomas do not change as a result 
of interregional migration. The returns to vocational training vary by region: 
wages of male workers with a secondary, post-secondary, or university diploma 
are 46 percent higher in rural areas than in Lima. Conversely, the wages of mala 
university graduates are 5 percent higher in Lima than in Peru as a whole. This 
suggests the importance of Lima as an industrial and financial center for 
university raduates (Stelcner and others 1988). 

Workers in Lima are paid more than their counterparts with the same 
education in other areas, as seen in the all-Peru wage equation. In Lima, male 
and female workers earn about 13 percent more than workers in other urban areas, 
and men and women earn 30 and A3 percent more respectively than rural workers. 
If migration or labor mobility across regions were not restricted, then the wage 
differences across regions would perhaps not occur. The results suggest that 
rural-urban migration is lower for women than for men. Rural women, however, 
while more likely to be in the wage sector than rural men, receive much lower 
wages . 

In comparison with private schooling, the returns to public school 
attendance are lower for both male and female - roductlvity . Wages in Lima are 
20 percent lower for men and 30 percent lower for women who attended public 
school than for those who attended private school. When gains due to 
interregional migration are excluded, the wage differences fall to 10 percent 
for men and 23 percent for women, possibly due to less interregional mobility 
by women. The difference in the productivity of public versus private school 
graduates indicates that the public school system should be improved. This 
finding is consistent with other studies (Stelcner and others 1989, King 1988). 

The sign of the coefficients of the correlation between wage earner 
and wage rate errors determines the type of selection that generates the group 
of workers. Tables 2 and 3 suggest that the most able men select non-wage 
employment in urban areas and wage employment in rural areas. Among women, on 
the other hand, the most able individuals seem to select wage employment in all 
regions of thr country. The results also indicate that unobserved 
characteristics that influence labor market participation have an important 
influence on individual productivity. 



is perhaps because therp are few women working in the wage sector in rural 
areas, and since most rural women work as teachers or clerks, the variation in 
wages is small. 
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4,2, Estimates of Returns to Schooling 

Table 4 presents three sets of estimates of returns to education: 
ordinary least squares, maximum likelihood (from tables 2 and 3), and household 
fixed-effect.^ A comparison or ordinary least squares and maximum likelihood 
results suggests that the estimates are sensitive to sample selection correction. 
The estimated private rates of return to schooling Increase somewhat for men and 
women when controls are Introduced for sample selection blas.^ Men gain only 
from education in rural areas because of sample selection correction. Thus for 
male© in rural Peru the returns Increase from 6 to 9 percent at the secondary 
level, and from 21 to 25 percent at the pos t^secondary level. Women, on the 
other hand, gain in all areas, especially at secondary and post-secondary levels. 
The returns for women at the secondary level Increase from 15 to 17 percent in 
other urban areas and from 10 to 13 percent in rural areas when the maximum 
likelihood method is used to correct the aample selection bias. At the post- 
secondary level the increase for women is also notable: 10, 9, and 27 percent, 
compared to 9, 7, and 20 percent respectively in Lima, other urban areas, and 
rural areas. 

Both male and female educated workers gain if they migrate to urban 
areas. The gains are more substantial for men with a primary and secondary 
education if they migrate to other urban areas rather than to Lima. Similarly, 
women with a secondary education gain if they migrate to other urban areas from 
rural areas. The returns to schooling are, therefore, likely to be overestimated 
if the effect of interregional migration is not controlled for in the regional 
estimates. This is evident in the all-Peru wage estimates. When gains from 
interregional migration are excluded and sample selectivity bias is corrected, 
the private ratec of return decrease for men and women. 

The differences in returns to schooling for men and women are worth 
noting. In Lima the private rates of return at the primary school level are low, 
but higher for women than for men (7 percent compared to 4 percent).^ At the 
secondary and postsecondary levels, however, the returns to schooling are high, 
and again, higher for women than for men: 13 and 10 percent respectively, 
compared to 8 percent in each case for men. In other urban areas the returns 
for men are 10 and 12 percent respectively at the primary and secondary levels, 
compared to 8 and 7 percent respectively for women. The returns drop at the 
postsecondary level for both genders in other urban areas to 7 percent for 
men and 9 percent for women. In contrast, uux, return to schooling is an 
incr ;a8ing function of the level of education for both men and women in rural 
arei a. If we exclude from the wage estimates gains due to migration, the private 
rate of return to schooling drops for men at the primary level and for both men 
and women at the secondary level, while increasing for both uien and women at the 
postsecondary level. 



^Note that the household fixed-effect estimates reported in Table 4 are 
also corrected for sample selection bias. 

"This is, however, not the case for the men in Lima regression. 

^his pattern is different from that of Bogota (Mohan 1986). 
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Tabltt 4: Estimatts of private ratas o£ raturn to achooling 
by gandar, ualng altarnatlva aatimation mathoda 



Private rates of return by school level 



Region I 
Estimation Method 1 


Primary 
Hale Female 


Secondary 
Male Female 


Post -secondary 
Hale Female 


Lima Metropolitan Area 














Ordinary Least Scares 
Maximum Likelihood 
Household Fixed- effect 


0.04 
(0.95) 

0.04 
(1.00) 

0.03 
(0.B1) 


0.07 
(1.48) 

0.07 
(1.58) 

0.05 
(1.16) 


0.09 
(6.16) 

0.08 
(5.52) 

0.07 
(3.83) 


0.13 
(5.56) 

0.13 
(5.65) 

0.14 
(5.80) 


0.09 
(4.95) 

0.08 
(4.35) 

0.07 
(3.17) 


0.09 
(2.87) 

0.10 
(2.84) 

0.10 
(2.84) 


Other Urban Area 














Ordinary Least Squares 
Maximum Likelihood 
Household Fixed-effect 


0.10 
(2.70) 

0.10 
(2.94) 

0.09 
(2.46) 


O.08 
(1.54) 

0.08 
(1.20) 

0.09 
(1.55) 


0.12 
(7.07) 

0.12 
(6.49) 

0.11 
(6.24) 


0.15 
(4.90) 

0.17 
(5.23) 

0.17 
(5.10) 


0.07 
<2.51) 

0.07 
(1.98) 

0.06 
(2.29) 


0.07 
(1.79) 

0.09 
(1.40) 

0.10 
(2.29) 


Rural Area 














wry 1 nary Lessb 9^uai 

Haxinun Likelihood 
Household Fixet'-'jffect 


0.05 
(1.56) 

0.06 
(1.63) 

0.11 
(3.20) 


0.05 
(0.63) 

0.08 
(0.83) 

0.37 
(5.73) 


0.06 
(2.26) 

0.09 
(2.60) 

0.17 
(3.46) 


0.10 
(1.11) 

0.13 
(1.11) 
-0.02 
(0.26) 


0.21 
(2.29) 

0.26 
(3.51) 

0.42 
(3.27) 


0.20 
(1.30) 

0.27 
(1.02) 

0.26 
(1.66) 


All Peru 














Ordinary Least Squares 
Naxinun Likelihood 
Household Fixed-effect 


0.09 
(5.08) 

0.09 
(5.63) 

0.10 
(5.35) 


0.09 
(3.06) 

0.09 
(3.63) 

0.10 
(3.25) 


O.09 
(8.98) 

0.09 
(7.31) 

0.07 
(5.30) 


0.13 
(7.28) 

0.15 
(7.43) 

0.15 
(7.98) 


0.09 
(5.61) 

0.09 
(5.04) 

0.07 
(4.30) 


0.09 
(3.30) 

0.10 
(2.85) 

0.11 
(3.82) 



The returns to schooling are relatively higher for women then for 
meni especially at the secondary and poet-secondary level. This finding 
contrasts with studies from other countries that suggest that the returns to 
schooling are similar for men and women (Schultz 1989) The return to 

schooling is higher for women at the secondary level than at any other level i 
however, a finding that is consistent with other Latin American and Asian 
countries (Behrman and Deolalikar, 1988; Schult .988; Mohan 1986). 

Do the findings differ when we correct the estimates for unobserved 
variable bias? A comparison between maximum likelihood (ML) and household fixed- 
effect results indicates that the differences in the return estimates are not 
substantial in Lima and other urban areas. In rural areasi however , both the 
OLS and ML estimates of returns to education are strongly biased downward for 



^^Exception is, however, the Indonesian study (Behrman and Deolalikar 1988) • 
Behrman and Deolalikai observe that the marginal returns to schooling beyond tho 
primary level are greater for females than for males* 
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men at all levels of schooling and for women at the primary level. The results 
seem to be biased upward for women at the secondary and post-secondary levels. * 
The results clearly indicate that the more highly developed labor markets and 
the more extensive school system have perhaps weakened the relative influence 
of family background variables on the returns to schooling in urban areas more 
than in rural areas. In rural areas the influence of unobserved family and 
community bias is strong. This perhaps indicates that improved labor market 
opportunities and education system for women in rural area.^ will reduce the 
influence of family role models in an individual's wages and hence returns to 
schooling. The difference in returns to education for men and women at the 
primary level, before and after the unobserved variable bias correction, is worth 
noting. The difference is only 2 percent under the ML regime, while it is 26 
percent under the fixed-effect regime. The results indicate that the returns 
to women's education is much higher in rural areas even at the primary level. 
However, when gains from interregional migration are excluded from the household 
fixed-effect estimation, interregional migration reduces the impact of family 
and community role models on individual's productivity. As a result, correcting 
the estimates for unobserved family effects does not change the return estimates. 

The household fixed-effect method, nevertheless, confirms that even 
if we correct the estimates for unobserved household heterogeneity, .he economic 
returns to education are higher for women than for men, and the return to 
schooling is higher for women at the secondary level than at other levels in all 
except rural areas • 

4.3. Returns to Education and School Enrollment of Children 

Do parents respond to the private economic rate of return to 
education in sending their children to school? Parents invest in their children 
in the form of education. If parents make conscious investment decisions, then 
the private economic rate of return to education should influence the school 
enrollment of boys and girls. 

Table 5 presents differences between males and females in school 
enrollment, and two estimates of private rates of returns to education — one 
based on maximum likelihood and the other on the household fixed-effect method 
(from table A). As noted earlier, the maximum likelihood controls for sample 
selectivity bias, while in the household fixed-effect method we control for both 
unobserved family and community characteristics and sample selection rules. Both 
indicate that the returns to education are higher for women than for men (the 
exception is in rural areas for the fixed-effect estimates at the secondary and 
post-secondary levels). 

Table 5 indicates that the school enrollment ratio is favorable for 
boys — especially at the secondary level — in all are^s, suggesting that more 
boys are enrolled in school than girls . This appears inconsistent with the 
observed male-f emt^le differences in returns to education. In rural areas the 



^ote that thfe difference in the return estimates at the post-secondary 
level is not substantial. Moreover, the household fixed-effect estimate is 
not significant at the secondary level. 
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school enrollwent ratio, especially at the secondary and post-secondary levels, 
seems consistent with the higher returns recorded for boys. Thus at the post« 
secondary level, school enrollment of boys is 7 percent higher than girls', which 
Is consistent with 16 percent higher returns for boys than for girls. The 
results suggest that unobserved family and community characteristics influence 
the parents* decision in rural areas to send mors boys than girls to school, 
especially at secondary and post-secondary levels. 



Table 5: M^le-female differences in school enrollment 
and private rates of return to education 



School level 


Male- female difference 




Peru 


Lima 


OUA 


Rural 


Primary 


School enrollment ratio 




0.01 


0.01 


0.00 


0.02 


Private rate of return 


I 


0.00 


-0.03 


0.02 


-0.02 




Private rate of return 


II 


0.00 


-0.02 


0.00 


-0.26 


Sec or, lary 


School enrollment ratio 




0.09 


0.01 


0.04 


0.17 


Private rate of return 


I 


-0.06 


-0,05 


-0.05 


-0.04 




Private rate of return 


II 


-0.08 


-0.07 


-0.06 


0.19 


Poet-secondary School enrollment ratio 




0.03 


0.01 


0.00 


0.07 




Private rate of return 


I 


-0.01 


-0.02 


-0.02 


-0.01 




Private rate of return 


II 


-0.04 


-0.03 


-0.04 


0. 16 



Note I School enrollment ratio is defined as the proportion of the school-aged 
children enrolled in school. The differences in returns to schooling are based 
on estimates of KL (panel I) & household fixed-effect (panel II} from Table 4. 



This finding has an important policy implication. The communities 
to which the households belong may differ in unobserved characteristics relating 
to labor markets and school system. They may influence wages and hence interact 
with the parents' decision regarding school investment. These factors seem to 
be less important in urban areas where both labor markets and extensive school 
system are well integrated with household decisions that they no longer play any 
major roles in influencing an individual's (either male or female) productivity 
and hence returns to education. Yet, in urban areas other than Lima the male- 
female differences in school enrollments at the secondary level are substantial} 
i.e., parents are not investing in girls of secondary achool-age according to 
the marginal returns to education of women. This implies that parents need tc 
be subsidized for girls' secondary education.^ In rural areas, where the 
unobserved household and community factors are important as the paid labor market 



^ehrman and Deolalikar (1988) observe a similar finding for Indonesian 
households. They explain that the rates of return are higher for females but 
enrollment rates are lower becau.ie of relatively higher opportunity costs for 
females attending schools (e.g., due to sex-specialization in sibling care). 
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and the school system are not well developed, parents have reasons for not 
Investing for girls' schooling as much as for boys. In this case 9 improved labor 
market opportunities and hence wages for women may improve the returns to female 
secondary and post -secondary education. This may raise female school enrollment t 
but may not be enough to encourage parents to send their daughters to school. 
Subsidized education may be needed to reduce the cost for sending girls to 
school. Further research can shed light on what kind of government intervention 
is needed to promote female school enrollment, especially in secondary and post- 
secondary levels. 

4,4, Determinants of Male-Female Wa&e Differences 

Table 6 shows the overall interfamily wage variations between males 
and females explained by the human capital model under the ordinary least squares 
estimation method, with and without sample selection correction, for three sets 
of samples of men and women. The first set uses the full samples, the second 
set uses the husband-wife combinations, and the third set uses the combination 
of any male and female who both participate in the labor market from the same 
household. Sample selection correction is made in all cases using Heckman'e two- 



Table 6: Interfamily estimates of male-female wags gap by alternative sample 
selection and estimation methods using wage equation (3) and 
decomposition technique (8). 



Resion/sainple selection rule 


i Sample size | 


Percentage explained by human capital variables 
using OLS method 


1 Men 1 


Women 1 


Without sample 1 
selection correction | 

(A) 1 (B) 1 


With sample 
■election correction 

(A) i (B) 


A. Metropolitan Lima 




485 1 






47 1 




Full samples 


1 994 1 


0 


1 0 1 


0 


Restricted sanples; 






31 


1 22 1 


32 1 


16 


Husband-wife combination 


1 126 1 


126 1 


Restricted samples; 






15 




17 1 


25 


Any male*female combination 


1 332 1 


315 1 


1 7 1 


B. Other urban areas 














Full swnplee 


1 731 


281 1 


0 


1 0 1 


0 i 


0 


Restricted sanples; 






39 


1 30 1 


27 




Husband-wife combination 


1 68 ' 


68 1 


0 


Restricted samples: 






25 


1 36 1 




63 


Any male-female combination 


1 US 


128 1 


0 


C. All r)eru 










99 




Full samples 


1 2,255 


898 1 


0 


1 0 1 


0 


Restricted samples: 








1 27 1 


17 




Husband-wife combination 


1 218 


218 1 


22 


2 


Restricted samples; 






11 


1 12 1 






Any male-female combination 


1 535 


502 1 


0 


10 



Note; Two wage structures art used: (A) male wage structure, and (B) female wage structure. 
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step procedure, which has the ordinary least squares property to calculate the 
male-female wage gap according to the decomposition technique of equation (11)*^ 

The ordinary least squares results for the full samples of men and 
women wage workers explain nothing in terms of male-female differences in human 
capital variables. But when the sample is restricted by household , the ordinary 
least squares technique now explains a sizable portion of the differences in 
wages in terms of the differences in Job*related characteristics. For example, 
the human capital model explains a variation of 31 percent in Lima, 39 percent 
in other urban areas , and 22 percent in the country as a whole for the restricted 
samples of husbands and wives (assuming that wives are paid according to 
husband^s wage structure). The results indicate that a comparable sample 
analysis may better explain male-*female wage differences in terms of observable 
Job-*related characteristics than a noncomparable sample analysis. 

But the ordinary least squares results suffer from sample se.Vection 
bias. Does sample selection correction affect the estimates? Table 6 .^hows that 
sample selection correction remarkably changes both the noncomparable and 
comparable sample analysis. V^ien the Heckman selection procedure is applied to 
the full samples, the decomposition technique (assuming that females are paid 
according to male* 8 wage structure) explains 47 percent variation in Lima and 
99 percent in the country as a whole. In contrast, when sample selection 
correction is applied to the restricted sample size, the model explains 32, 27, 
and 17 percent of the husband-wife wage differences respectively, in Lima, other 
urban areas, and all-Feru (assuming that wives are paid according to husband *s 
wage structure) • Sample selection correction with the restricted sample size 
appears to reduce the explanatory power of the model. Table 6 also suggests that 
the results are quite sensitive to which wage structure is used to calculate the 
wage gap. Nevertheless the results suggest that such unobserved family 
characteristics as motivation or household role models have an important 
influence in determining individual wages and hence in the estimates of the wage 
gap between men and women. 

One can use the fixed-effect method, equations (11) or (12), to 
quantify the extent of the impact of unobserved household or community bias on 
these estimates. But we need to test whether the model (12) or (11) is more 
appropriate to explain the difference in wages between men and women for the 
restricted samples. An F-test for testing the equality of male's and female's 
wages rejects the null hypothesis for the full samples of men and women. In 



^he estimates are not shown for rural areas because of insufficient 
observations. The wage estimates for the restricted samples are in appendix 
table A2 for husbands and wives, and in appendix table A3 for any male-- female 
combination. 

^^This is an interesting finding because it does not include any 
controversial control variable in the wage regression. The wage function 
includes an additional variable — the sample selection correction factor — that 
accounts for the unobserved characteristics influencing labor market 
participation. 
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contrast, a similar test for the restricted samples cannot reject the hypothesis. 
This means that men and women participating in the wage sector from the same 
household face the same wage structure* 

The fixed-effect: model (12) is thus estimated for three areas and 
for two samples. A bivariate probit method is used to estimate the husbands- 
wife difference equation, while Heckman's two probit method is used to estimate 
the male-female difference equation for any male and female combinatici. The 
difference is that unlike Heckman's two probit method, the bivariate method does 
not assume zero correlation between husband's and wife's participation errors^^ 
(see table 7). They suggest that the fixed-effect method explains 17 percent 
in Lima, 24 percent in other u'^rban areas, and 16 percent in Peru as a whole of 
the wage gap in terms of male-female differences in human capital 
characteristics. These explained variations are net of the unobserved family 
and community characteristics that influence an individual's wages. Thus a 
comparison of this finding with the one reported in table 6 for the same samples 
Indicates the extent of the wage variation due to unobserved family and community 
characteristics. The results suggest that if the unobserved household and 
community characteristics are not controlled in the wage regression, the model - 
- even with sample selection correction may overestimate the effect of Job- 
related characteristics on an individual's productivity as much as 23 percent. 

Table 7 also shows the sources of variation in the wage gap. The 
estimates are not qualitatively different for husband-wife and any male-female 
combination. They indicate that differences in human capital variables are 
important sources of wage differences between males and females. For example, 
a 1 percent reduction in the gap between male's and female's schooling at the 
primary level reduces the wage gap by 7 percent in Lima and 5 percent in Peru 
as a whole. A 1 percent reduction in the gap between male's and female's 
schooling at the secondary level reduces the wage gap by 7 percent in other urban 
areas. Improving women's vocational training can also reduce the wage gap. A 
1 percent reduction in the vocational training differential reduces the wage gap 
by 25 percent in Lima, 31 percent in other urban areas, and 19 percent in Peru 
as a whole. A similar percentage reduction in achieving a post-secondary diploma 
reduces the gap even further: about 58 percent in Lima, 40 percent in other urban 
areas t and 35 percent in Peru as a whole. A reduction in the gap between men 
and women who achieve a university diploma, though, although it reduces the gap 
in wages between wives and husbands by 36 percent in Lima, increases the wage 
gap by 66 percent in other urban areas. This suggests that the returns to a 
university diploma are lower in other urban areas than in metropolitan Lima. 

Public school attendance seems to increase the wage gap. Thus an 
increase in the number of girls enrolled in public school (while reducing the 
gap between males and females in public school enrollment) increases the male- 
female wage gap. This is perhaps true, since as we have seen, the returns to 
a public school education are less than the returns to a private school 



^^le reason for not reporting bivariate probit results for any male- 
female wage difference equation is that the model did not converge. However, 
Heckman two probit method yields consistent estimatos. 
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education* Theae findings call for policiaa to maka public achoola mora 
affective in raising productivity. 



Table 7. Fixed»Ef£act aatimataa of oala-faoala uage diffarancae in Peru 



Variable description 



lima 

Huftband-Uife Hale-Female 
Differences Olffarences 



Other urban areea 
Hu8band-Ulfe Hale-Female 
0 1 f f erencea 0 i f f erencea 



ALL PERU 
Husbarvd-Wlfe Hile'^emale 
Oifferencea Differences 



Log Mage differences 


0.417 


0.352 


0.154 


0.203 


Constant 

Potential work experience 

Potential work experience squared x 100 


0.029 
(0.106) 

0.044 
(1.262) 
-0.072 
(0.957) 


0.178 
(0.931) 

0.035 
(2.673) 
-0.050 
(1.721) 


0.115 
(0.469) 
-0.022 
(0.491) 

0.001 
(1.022) 


-0.009 
(0.038) 
0,033 
(1.567) 
-0.022 
(0.489) 


Education 










Years of primary achool 
Yeers of secondary school 
Years of post -secondary school 
Vocational training 
secondary tecnnicai aipiom 
Post -secondary diploma 
University diploma 
Public school 


0.091 
(1.211) 

0.084 
(1.321) 

0.020 

0.249 
(2.228) 

(0.296) 
0.584 
(l!e39) 
0.355 
(1.949) 
-0.202 
(1.408) 


0.072 
(1.617) 

0.040 
(1.664) 

0.017 
(0.719) 

0.035 
(0.464) 

0.053 
(0.267) 

0.383 
(2.277) 

0.208 
(1.375) 

0.025 
(0.300) 


0.093 
(0.802) 
-0.002 
(0.034) 
-0.016 
(0.258) 

0.073 
(0.490) 
-0.690 
(1.412) 
-0.125 
(0.427) 
-0.662 
(2.111) 
-0.611 
(3.127) 


0.081 
(1.567) 

0.068 
(1.689) 

0.033 
(0.676) 

0.308 
(2.577) 
-0.569 
(1.214) 

0.402 
(1.674) 
-0.314 
(1 .237) 
-0.280 
(1.800) 


Correletlon between male wage earner 
and wage difference errors 


0.732 
(i:.831) 


-0.318 
(1.287) 


1.029 
(1.661) 


0.027 
(0.075) 


Correlation between female wage earner 
and wage difference errors 


0.019 
(0.079) 


0.312 
(1.970) 


0.132 
(0.272) 


0.098 
(0.470) 


Correlation between male wage earner 
and female wage earner errors 


0.162 
(2.285) 




-0.922 
(1.583) 




Residence - other urban area 










Residence * rural aree 










Standard error of wege 
difference equation/F-$tet istic 


0.807 
(11.219) 


5.299 




3.671 


Selected sample (sample size} 


126(860) 


415(3369) 


68(970) 


153(1107) 


R* 


0.07 


0.14 


0.21 


0.24 



0.315 

0.150 
(0.811) 

0.019 
(0.763) 
-0.023 
(0.433) 



0.034 
(0.737) 

0.031 
(0.632) 

0.030 
(0.693) 

0.193 
(2.151) 
-0.081 
(0.302) 

0.361 
(1.546) 
-0.005 
(0.026) 
-0.230 
(1.916) 

0.671 
(5.693) 

-0.004 
(0.028) 

0.196 
(4.338) 
-0.317 
(2.725) 
-0.289 
(1.587) 
0.824 
(12.748) 

218(3296) 

0.15 



0.287 

0.408 
(2.946) 

0.023 
(2.095) 
-0.023 
(0.949) 



0.053 
(1.592) 

0.032 
(1.599) 

0.018 
(0.829) 

0.072 
(1.087) 
-0.094 
(0.501) 

0.349 
(2.545) 
-0.070 
(0.522) 
-0.044 
(0.611) 

-0.651 
(2.888) 

0.340 
(2.671) 



-0.195 
(2.378) 
-0.120 
(0.792) 
8.037 



637(10386) 
0.15 



Note: Table ass^s that 8„«S,; Absolute valuea of t-statlstics are in parentheses. 

The affacta of sample selection correction on the male-female wage 
gap are ehown by the aign of the coefficients of the correlation between the 
wage earner and wage difference errors. In Lima and all-Peru, unobaerved factors 
that increaae the participation of married men in the wage aactor (with wives 
in the labor force) increaae the wage gap. In contraat unobaerved factora that 
increase any male 'a (female^s) participation in the labor market reduce 
(increaae) the wage gap in Lima. The results also confirm that the unobaerved 
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characteristics that increase the market participation of husbands encourages 
their wives to participate in the labor market, 

5, Discussion 

This chapter addresses a number of critical questions. First, does 
interregional migration affect wage estimates and thus estimated rates of return 
to education? The results show that interregional migration, when ignored, 
overestimates the returns to schooling. Interregional migration is perhaps more 
common for men than for women. Thus when gains from migration are excluded, the 
estimated returns to schooling decrease. The decline ie sharper for men than 
for women. The results also suggest that both men and women can gain if they 
migrate from rural areas to other urban centers. 

Second, what influences men and women to participate in the labor 
market? Although education and training raise labor market participation, 
vocational training and secondary school increase the labor market participation 
of women more than that of men. Thus improving education for women can increase 
their participation faster than a similar increase in men's education would 
affect the participation of men. Unearned income and landholding reduce the 
participation of both men and women. The probability of being in the wage sector 
is high for married men and low for married women, indicating an expected job 
specialization after marriage. 

Third, what determines the productivity of men and women in the wage 
sector? Experience, education, and training are all effective. The quality of 
education is also significant: those employees educated in private schools are 
more productive than those with a public school education. Moreover there are 
sharp regional differences in productivity. Men and women from other urban areas 
and rural areas are paid less than their counterparts in Lima. The extent of 
male-*female differences in productivity depends on the impact of sample 
selectivity bias. 

Fourth, is there any systematic gender bias in the estimated returns 
to schooling if we Ignore the possible sample selection rule of who is a wage 
earner? The results suggest that sample selection co^r'xtion increases the 
returns to schooling for both men and women if we include the gains from 
interregional migration. When these gains are excluded, however, the sample 
selection correction reduces returns to schooling. Sample selection bias is 
substantial in rural areas for both men and women, showing that the selected 
wage earners are not a random sample. The magnitude and direction of the bias, 
however, vary by region and gender. For example, the returns to post^secondary 
education are more biased in rural areas because of the unrepresentative 
character of the sample. The returns to schooling are also more biased for women 
in Lima at the primary school level. The results confirm that sample selection 
bias is an important factor in labor market participation. The most able men 
select non-wage employv^.ant in urban areas, while the most able men in rural 
regions and women in all areas — are likely to select wage employment. 

Fifth, is there any observable effect of unobservable family and 
community characteristics on the estimates of returns to education? Unobserved 
family and community characteristics, when controlled in wage regression, may 
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increase or even reduce the returns to women's education. Thus when auch bias 
is removed from the returns estimates, the returns to education become higher 
rather than lower for males than for females, especially at the post-secondary 
level. Hence there are reasons for parents to send more boys than girls to 
school, especially in rural areas at secondary and post-secondary levels. This 
finding clearly indicates that improved labor market opportunities for women 
along with improved school system can reduce the male-female gap In school 
enrollments . 

And finally, why do men earn more than women? Although there are 
some differences in human capital, the extent to which these differences explain 
the wage gap depends critically on the sample selection correction factor as well 
as which wage structure is used to calculate the wage gap. Thus when sample 
selection correction is not included in the wage regression of a random sample 
of males and females, the human capital model does not explain any portion of 
the wage gap. When the correction factor is included, however; the model 
explains 47 percent of the wage gap in Lima and 99 percent in all-Peru, when we 
use the male wage structure to calculate the wage gap. This suggests that the 
unobserved characteristics that influence labor market participation and 
productivity also affect the productivity differences between males and females. 
In contrast, when the female wage structure is used, even with sample selection 
correction, the model explains nothing in terms of observed and unobserved 
characteristics. Sample selection correction is important, but may overestimate 
the effect of individual characteristics if the influence of unobserved family 
and community characteristics is not controlled. Clearly it would be useful to 
identify ct^ - observable characteristics that affect wage differences. Sample 
restriction c some extent increases the explanatory power of the human capital 
model, hut involves sample selection bias and thus may not necessarily solve the 
puzzle of why women earn less than men. 

Three policy implications result from these questions. First, since 
public schools are less effective than private schools in raising productivity 
and reducing the wage gap, policymakers should make the public school system more 
effective. 

Second, investments in education and training for women raise their 
participation and productivity in the labor market more than similar investments 
in men's education. In addition, these investments reduce fertility and improve 
the education of children and the health and nutrition of all family members. 
Thus human capital investment in women is a high return activity and at least 
as good as an equivalent investment in men. The government must identify ways 
to channel more resources to women's education. 

Third, as communities differ in labor market conditions and provision 
of school facilities, the family background variables tend to play important 
roles in parental investment in children's education. The results indicate that 
even if the rates of return are higher for females than for males, the school 
enrollment rates are lower for females than for males. When unobserved family 
and community characteristics are controlled in the wa;5e regression, the 
association between school returns and enrollment appears consistent at least 
in rural areas. Further policy research is required to identify how households 
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and communities affect parental decisions and determine how the government can 
interact in this important decisionmaking. 

In particular I research is needed to address a number of related 
policy issues t How communities differ in characteristics (both observed and 
unobserved)? How do they influence tha internal rate of return to education 
and hence the school enrollment of boys and girls? How can governments interact 
with parents' decision? What incentives are needed to encourage parents to send 
their daughters to school, especially at the secondary and post-secondary levels? 
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Variable dafinition 



We Al. nam eh«cteri«tie« of nonpartfciimte by gender in Peru 

Um \ Other urban area | 



All Peru 



Rural 



Niflbor of obeervations 
years of potential work experience 
Years of job-specific experience 
Education 
Years of primary school 
Years of secondary school 
Years of post -secondary school 
Vocational training 
Secondary technical diplona 
Post -secondary diplcxna 
iviiversity diploma 
Attended public school 
Father's education 
Mother's education 
Total years of school 
Married or conabiting 
Unearned real income x 1,000 
Landliolding (hectares) 



Male 

4179 

18.450 
(15.09) 



4.057 
(1.603) 

1.946 
(2.183) 

0.328 
(1.112) 

0.133 
(0.339) 

0.009 
(0.O99) 

0.009 
(0.094) 

0.C19 
(0.139) 

0.833 
<0.373) 

3.899 
(2.898) 

2.257 
(2.157) 

6.331 
(3.856) 

0.498 
(0.501) 

1.64)3 
(7.696) 

5.997 
(62.467) 



Feeiale 

604/> 

20.859 
(15.081) 



I 



3.340 
(2.090J 
1.558 
(2.112) 
0.201 
(0.870) 
0.198 
(0.398) 
0.009 
(0.095) 
0.010 
(0.102} 
0.011 
(0.105) 
0.68? 
(0.466) 
3.929 
(3.076) 
2.258 
(2.356) 
5.099 
(4.100) 
0.578 
(0.494) 
1.619 
(6.607) 
3.959 
(51.285) 



Male 

907 

14.111 
(13.562) 



4.807 
(0.747) 

3.369 
(2.016) 

0.641 
(1.513) 

0.275 
(0.U7) 

0.021 
(0.143) 

0.013 
(0.114) 

0.050 
(0.217) 

0.773 
(0.419) 

S.432 
(3.099) 

3.366 
(2.564) 

8.817 
(3.248) 

0.376 
(0.485) 

4.253 
(12.882) 
0.187 
(1.891) 



FcMle I 

1584 I 

I 

18.033 I 
(14.494) 



4.455 
(1.339) 

2.701 
(2.224) 

0.376 
(1.^76) 

0.j93 
(0.489) 

0.023 
(0.151) 

0.013 
(0.114) 

0.025 
(0.156) 

0.764 
(0.42S) 

5.466 
(3.226) 

3.309 
(2.698) 

7.533 
(3.636) 

o.ri9 

(0.499) 
3.6^2 
(♦0.759) 
0.138 
(1.549) 



Hale 

1210 

15.349 
(14.499) 



1B3S I 

I 

18.724 
(15.0ra) 



4.631 
(1.045) 

2.819 
(2.125) 

0.542 
(1.365) 

0.172 
(0.377) 

0.010 
(0.099) 

0.013 
(0.114) 

0.024 
(0.153) 

0.891 
(0.312) 

4.684 
(2.619) 

2.788 
(2.081) 

7.509 
(3,509) 

0. 439 
(0.496) 

1. c:7 

(7. 

2.16<> 
(51.056? 



4.053 
(1.681) 

2.135 
(2.219) 

0.295 
(1.026) 

0.238 
(0.426) 

0.009 
CO. 096) 

0.020 
(;0.'i41) 

0.012 
(0.109) 

0.790 
(0.402) 

4.561 
(2.959) 

2,T2*; 
(2.3i>3) 

6.48^ 
(3.88^) 

0 

(?.'.«!> 
' . 'i 1 
<5..466) 

(2-^.913i 



I 



Hale 

2057 

22.188 
(15.152) 



3.:.-J 
(1.854) 

0.804 
(1.607) 

0.064 
(0.516) 

0.048 
(0.214) 

0.003 
(0.054) 

0.004 
(0.066) 

0.004 
(0.066) 

0.826 
(0.379) 

2.761 
'2."i69) 

1.455 
( ..62J) 

4.257 
('J.i02) 

0.587 
(0.493) 

V.304 
(2.454) 

<0.B09 
(83.471) 



Female 
2625 

24. 057 
(14.815) 



2.169 
(2.120) 

0.465 
(1.276) 

0.029 
(0.344) 

0.052 
(0.222) 

0.004 
(0.019) 

0.002 
(0.044) 

0.002 
(0.044) 

0.550 
(0.498) 

2.559 
(2.410) 

1.296 
(1.656) 

2.664 
(3.057) 

0.634 
(0.482) 

0.33S 
(2.405) 
7.997 
(74.669) 



Note: Kimbers in parentheses are standard deviations. 
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Table A2: Heckaan Tuo-Stap esvlHtaa of huabHtd'a and ulfa'a ua0s aquation (3) 



Varfablt dtscriptlon 


Lfffll 




Othar urban areas 


All 


Peru 




Husband 


Wifa 


Huiband 


Wife 


Husband 


Wffc 


Constant 


0.688 


0.485 


a i a it 

1,412 


3.613 


2.206 


2.134 




(0.517) 


(0.503) 


(1.235) 


(2.107) 


(3.153) 


(2.232) 


Potential work axper tenet 


0.027 


0.022 


0.010 


-0.062 


0.006 


0.003 




(0.634) 


(0.47S) 


(0.168) 


(0.703} 


(0.157) 


(0.076) 


Potential work experience 


O.OU 


-0.018 


-0.011 


0.159 


0.000 


0.000 


squared 


(0.164) 


(0.196) 


(0.095) 


(0.922) 


(0.459) 


(0.163) 


Education: 














Years of primary schooling 


0.091 


0,150 


0.016 


0.273 


-0.097 


0.173 




(0.363) 


(1.674) 


(0.094) 


(2.244) 


(1.164) 


(2.910) 


Years of secondary schooling 


0.094 


0.105 


0.111 


-0.024 


0.099 


0.061 




(2.347) 


(2.213) 


(1.679) 


(0.261) 


(2.627) 


(1.326) 


Tears ot postseconaary 


OaOJC 




0.086 


-0.043 


0.057 


-0.0 ly 


schooling 


( 749) 


(0.263) 


(1.663) 


(0.450) 


(1.464) 


(0.343) 


Vocational training 


U.128 


0.347 


•0.090 


-0.144 


0.113 


0.127 




(1 mCQf} 




(0.626) 


(0.819) 


/ 4 4 A/ \ 


(1 .Or 1 ; 


Secondary technical diploma 


-0.032 


-0.297 


0.268 


•0.400 


0.082 


-0.395 




(0.098) 


(1.057) 


(0.495) 


(0.606) 


(0.243) 


(1.430) 




u • c1 1 


U • JOJ 


0.005 


0.326 


(\ 1A1 
U . lOl 


.A ACQ 

•U . U30 




(0.622) 


(1.241) 


(0.020) 


(O.o76) 


(0.707) 


(0.225) 


University diploma 


0.579 


0.398 


•0.154 


• 1 . 1 38 


0.265 


-0.289 




(2.614) 


(1.232) 






(1.385) 


(0.967) 


Public school 


•0.303 


•0.479 


•0.242 


•0.637 


-0.175 


•0.504 




(2.295) 


(3.?23) 


(0.933) 


(2.852) 


(1.290) 


(3.808) 


Correlation between being married 


0.100 


•0.187 


-0.152 


•0.119 


-0.032 


•0.273 


couole and uase errors 


(0.620) 


(0.886) 


(0.531) 


(0.325) 


(0.209) 


(1 .573) 


Correlation between both being 


•0.212 


-0.U8 


•0.110 


-1.082 


-0.392 


-0.837 


in labor market and wage errors 


(1.137) 


(0.520) 


(0.670) 


(3.371) 


(2.686) 


(3.084) 


Residence * other urban area 










■0.170 


0.247 












(1.519) 


(1.?C9) 


Residence • rural area 










0.094 


0.391 












(0.486) 


(1.757) 


Sample size 


126 


126 


68 


68 


218 


218 


r2 


0.43 


0.46 


0.40 


0.50 


0.40 


0.45 



Note: Absolute values of t-statistics are in parentheses. 
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Tdilc A3: Heclaw Ti*o-8tep Mtioates of lage iquition (3) for th« rostrlctad »a^le oize 



Variable description 


Male 


Lima 

Femala 


Other urban areas 
Nale Fetnale 


All 

Male 


Peru 
Female 


Intercept 


0.467 
(0.479) 


1.400 
(1.849) 


1.476 
(1.399) 


0.562 
(0.376) 


4.030 
(3.590) 


0.300 
(0.483) 


Potential work experience 


0.076 
(2.569) 


0.043 
(2.338) 


-0.008 
(0.200) 


0.059 
(1.272) 


■0.041 
(1.077) 


0.067 
(4.528) 


Potential work experience 
squared 


-0.126 
(2.137) 


■0.035 
(0.686) 


0.062 
(0.765) 


-0.046 
(0.387) 


0.103 
(1.410) 


-0.108 
(2.919) 


Education: 
Years of primary schooling 

Years of secondary 

schooling 
Years of postsecondary 

schooling 
Vocational training 

Secondary technical diploma 

Postsecondary diplom 

University diploma 

Public school 


0.032 
(0.3&4) 

0.094 
(2.843) 

0.066 
(1.928) 

0.083 

/ f\ fin/ \ 

0.047 
(0.157) 

(1.198) 
0.389 

(^.31 f) 

-0.241 
{i.673> 


0.080 
(1.263) 

0.127 
(4.044) 

0.035 
(0.807) 

■0.033 
/ n 1 0A ^ 

s U • 1 ▼*> ) 

0.217 
(0.953) 

(0.889) 
0.042 

■0.336 
(3.258) 


0.019 
(0.217) 

0.179 
(4.526) 

0.089 
(1.833) 
-0.026 
(0.148) 
-0.443 
(0.933) 
-0.058 
(0.177) 
-0.280 
(0.964) 
■0.290 
(1.499) 


0.148 
(1.545) 

0.055 
(0.579) 

0.045 
(0.674) 

0.136 
(0.866) 

0.207 
(0.265) 

0.317 
(1.047) 
-0.287 
(0.790) 
-0.181 
(1.00?) 


■0.052 
(1.044) 
0.060 
(2.052) 

n 0X7 

U a UOf 

(1.345) 

■0.231 

(1.555) 

-0.340 

(1.144) 

-0.284 

(1.004) 

■0.112 

(0.517) 

-0.326 

(3.386) 


0.067 
(1.589) 

0.136 
(4.569) 

0 050 
(1.342) 

0.160 
(1.490) 
■0.172 
(0.768) 

0.183 
(0.906) 

0.138 
(0.653) 
-0.281 
(3.171) 


Correlation between mole wage 
earner and wage errors 


0.232 
'0.434) 


0.307 
(1.195) 


-0.371 
vu.or 1 i 


0.471 


-2.180 
(2.566) 


-0.151 
(0.6( ') 


Correlation between fe<nale 
unoA mtkrn^r Aivi yaofi errors 


0.248 
(1.055) 


0.214 
(0.776) 


0.274 
(1.340) 


0.366 
(1.076) 


0.096 
(0.640) 


0.203 
(1.034) 


Correlation between joint 
participation and wage errors 


■0.393 
(1.287) 


■1.150 
(3.086) 


-0.440 
(1.353) 


■1.000 
(1.672) 


■0.256 
(1.221) 


-0.398 
(1.369) 


Residence - other urban area 
Residerce - rural area 
Sample size 


332 


315 


14i 


128 


U.258 
(1.459) 

0.8C3 
(1.811) 

535 


0.070 
(0.562) 

0.049 
(0.281) 

502 


r2 


0.39 


0.35 


0.46 


0.48 


0.42 


0.37 



Note: Absolute values of t-statfstics are in parentheses 
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CHAPTER 3s 

H0DELIN6 ECONOMIC BEHAVIOR IN TEE INFORMAL 
URBAN RETAIL SECTOR OF PERU 

J. Barry Smith and Morton Stolcnar* 



1 . Introduction 

Pew topics in the literature on development economicj have inspired 
as much Interest, controversy, and rhetoric as the informal sector in developing 
countries J Here the term is intended as a shorthand expression to describe the 
collection of loosely organized small-scale competitive family businesses. Such 
businesses rely little on nonfamily hired labor. Their technologies are labor 
intensive and they operate largely outside the legal, bureaucratic, and 
regulatory framuwork regarding such matters as licenses ^ taxes, and contractual 
obligations. An important characteristic of the informal sector is that the free 
play of market forces generally determines returns to productive factors, 
especially labor. The enterprises are usually concentrated in low-income areas 
of ]iv-i5e metropolitan centers, but it is not uncommon to find rural households, 
for example in Kenya and Peru, that have Joined the informal sector.^ 

There appears to be a consensus that the informal economy is a 
sizable and growing component of developing economies. It accounts for a 
substantial fraction of the labor force, especially in urban areas, and provides 
an important — if not the sole — income opportunity for growing numbers of the 
poor. But the debate about its role in economic development continues. There 
is considerable disagreement about whether measures should be taken to promote 



*J. Barry Smith is a member of the Department of Economics, York University, 
Toronto, Ontario and Mort on Stelcner is in the Department of Economics, Concordia 
University, Montreal, Quebec. 

The authors thank the following individuals: Jorge Castillot Shahid 
Khandker, Valerie Kozel, and Marcia Schafgans of the World Bank; Richard 
Laferriere, Department of Economics, Concordia University} Georges M-'/nette, 
Department of Mathematics, York University; Jeffrey Racine, Department of 
Economics, York University; Gwenn B. Hughes, Policy and Strategic Analysis 
"r^nch. Labour Canada, Ottawa, and Gail A. Spence, Canadian Pacific Forest 
Products Limited, Montreal. The authors also benefited from the opportunity to 
present an earlier version of this chapter at a seminar sponsored by the Women 
in Development Division, Jeffrey Racine performed the nonparametric analvsis and 
wrote Appendix A. 

^ For more recent literature see Brotuley (1978), Cornia (1987), Hallak and 
Caillods (1981), Hert (1987), House (1984), IDB (1987a), Mattera (1985), Moser 
and Mars ie-Hazen (1984), Sethuraman (1981), Stewart (1*^87), and Tokman (1978). 

^ For a Liscussion see Stelcner and Moock (1988), Moock, Musgrove, and 
Stelcner (1989), and Freeman and Norcliffe (1985). 
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informal activities as an impetus to economic growth and a strategy for improving 
the earnings of low-income households. 

The place of the informal sector in development is all the more 
important because of the ©evere economic crisis in most third world economies. 
As Cornia (1987) discusses, households faced with sharply reducec' a.uployment and 
income prospects in the formal (or modern) sectors — manuf acturi'ig, services, 
mining, and government tend to seek employment and income opportunities in 
the informal economy. The first to shift are those who have lost Jobs in the 
formal sector. Next, employed formal sector workers, especially government 
employees, resort to moonlighting activities, most of which are informal. As 
household incomes decline, married women and children who previously did not work 
in the market are drawn .nto informal market activities, and soon new entrants 
to the labor force begin to find Jobs in the informal rather than the formal 
se;:tor 

The rapid growth of the informal sector has led international aid 
i^^'icieo aiA govarnments to explore policies to improve the profitability of such 
raainees3s. This surge of interest, however, is not based on much empirical 
evidence about the unde-lying determinants of the performance of the firms. 

Informals perform a remarkable array of activities, ranging from 
vending foodstuffs and prepared foods to consumer goods and services, including 
carpentry, tailoring, barbering, shoe-repair, domestic, work, vehicle and tool 
repairs, and transport. In addition, small-scale entrepreneurs manufacture 
textiles, garments, footwear, household utensils, musical instruments, metal 
products, furniture and wood products, and leather goods. They process foods 
and bfeverflges, and recycle Junk. 

This research analyzes the informal sector in Peru, particularly the 
role of women, based on a theoretical model of informal retail trade that uses 
data from the Peru Living Standards Survey (PLSS) . Retailing is the dominant 
nonfarm family enterprise. The central questions are: What factors explain 
differences in the performance of retail businesses? Assuming that these 
considerations can be identified, what types of policy initiatives might improve 
the performance of firms, particularly those run by women? The analysis is 
confined to urban areas where most of these businesses are located.* 



» Several recent studies have identified these general patterns. See Cornia 
(1987), IDB (1987b), PREALC ( 1985 ), van der Gaag , Stelcner and Vijverberg (1989), 
and Tokman (1986) . 

* We attempted to provide an analysis of nonfarm enterprises in both urban 
and rural areas. But the limited size of the sample in rural areas precluded the 
estimation of a model that we were confident of using. The results for rural 
areas are in appendix B. 
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2> Some Stylized Facts on the Informal Sector 



2 ,1 Magnitudes and Other Characteristics 

Informal economic activity is a mainstay of the Peruvian economy* 
Its sustained growth stands in marked contrast to formal activity, which has 
diite-riorated in the last decade at an alarmingly rapid rate. There is extensive 
evidence that a high proportion of the labor force, especially the female 
component, is in informal activities. As Glewwe and de Tray (1989) and Suarez- 
Berenguela (1987) discuss, the major.: ?:y of the bottom socioeconomic strata in 
urban areas earns a livelihood from self -employment in the infonnal sector. 

Peru's shadow economy has recently attracted worldwide attention^ as 
a result of the recent publication of El Otro Sendero; La Revolucl5n Informal ^ 
by Hornando de Soto, a businessman and president of the Instituto Libertad y 
Democracia (ILD) in Lima. He concludes that the informal sector is the dominant 
and most dynamic part of the economy, and believes that removing the burdensome 
obstacles to legitimacy (such as bureaucratic red tape) would considerably 
improve Peruke economic malaise. 

Several other recent studies corroborate de Soto's view that a 
sizable portion, perhaps a majority, of the labor force is in the informal 
sector*'' Surveys by the ILD in 1985 and 1936 show that the informal sector in 
Lima makes up almost half the labor force, accounts for 61 percent of the hours 
worked and generates an astounding 39 percent of GDP (198A). For such sectors 
as coraroerce and personal services the share of production exceeds 60 percent. 
Litar. and others (1986) report that the official national accounts estimate of 
the informal se«:tor*s contribution to GDP in 198A resulted in an understatement 
of total GDP by 23 percent. Perhaps even more striking is the estimate that 
439,000 Lima residents depend on the underground commercial economy, and almost 
three-fourths (^^14,000) of these individuals depend on street sales. According 
to de Soto (1988), these activities generated about $25 million a month in gross 
sales In 1985 and an average net per capita profit of $58 a month, about AO 
^-''^rcent more than the legal minimum wage. The 31A,000 street merchants, 
la. . .uding 91,455 street vendors, comprise 42 percent of the Lima work force 
involved in commerce • 

The ILD surveys show that women make up 54 percent of the streer 
vendors. Eighty-six percent of the street merchants occupy curbside sites, while 
the remaining 14 percent rove the streets . Business is also conducted in 



^ ?ee The Economist . February 18 and September 23, 198^, and Leaders > March 
1989 (12) 1. 

^ The English translation is The Other Path: The Invisible Revolution in 
the Third World . (See de Soto 1989). 

' See Althaus and Morelli (1980), Kafka (1984), Litan and others (1986), 
Stelcner and Moock (1988), Moock, Musgrove, and Stelcner (1989), Strassmann 
(1987), Suarez-Berenguela (1987), Vargas Llosa (1987), Webb (1977), and World 
Bank (1987). 



- 70 - 



(illegal) cooperative markets collections of kiosks, stalls and booths. Of 
the 331 markets in Lima, 274 vere put up illegally; only 57 were built by the 
goverrjnenti It is estimated that $41 million has been invested in these illegal 
markets, which employ about 125,000 people (including some 40,000 vendors). More 
than 80 percent of the street vendors and 64 percent of the informal markets are 
found in low-income districts. 

According to recent studies that used the Peru Living Standards 
Survey, • half of the 5,100 houeeholdc surveyed owned at least one nonagricultural 
family et.terprise. Of the 27,000 Individuals in the survey, 13,600 were in the 
labor force and 97 percent were employed. More than 4,500 work«d in nonfarm 
family businesses, and 3,100 worked in family enterprises as their main 
occupation. About 6,200 worked on family farms. 

Metropolican Lima accounted for 34 percent' of nonfarm family 
businesses, other urban areas for 44 percent, and rural areas only 22 percent. 
Of course, a large fraction of rural households also operate farms. These 
proportions correspond closely to the distribution of family workers and 
households across regions. The average number of enterprises per household is 
1.25. 

These family businesses are dominated by retail trade, manuf ar*-uring 
(especially textiles), and personal setrvices (mainly in urban areas). Retail 
trade encompasses small shops, inns and cafes, kiosks, stalls, and street 
vending. Nontextile manufacturing includes food, beverages, pottery, furniture, 
toys, novelties, and musical instruments. The textile sector includes spinning, 
weaving, and tailoring. Personal services range from laundries and hairdressers 
and barbers to entertainment, auto and electrical repairs, and cleaning 
services « Most businesses rely on just one or two family workers; the use of 
hired labor is negligible. 

Many firms do not own any capital or inventory and often have no 
operating expenses. In the retail sector, selling is often on consignment or 
commission. Large factories, wholesalers, and stores in the formal sector often 
provide the goods and perhaps the cart, stall, or kiosk. The goods are sold 
either on straight commission, or on consignment: the sellers pay only for what 
they sell and return the unsold goods. Factories often subcontract textile, 
clothing, leather and footwear manufacturing to family enterprises, x^^hich they 
provide with materials and equipment. In the labor-intensive personal services 
sector, little use is made of capitil equipment. Thus it is not surprising that 
many family businesses in the dominant sectors reported little or no capital, 
inventories, or operating expenses. 

How much credit do informal s use and obtain? The Peru .iving 
Standards Survey provided information on the current debt position of each 
household and on the source and terms of loans obtained in the past year. 

Only 10 percent of the households that operated businesses reported 
that they received loans or were in debt. This is not surprising for several 



• See Stelcner and Moock (19o8), and Moock, Musgrove, and Stelcner (1989). 
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reasons • First, the PLSS was conducted when Inflation rates were extremely high 
(June 1985-July 1986) • (During the first half of 1985 the annual inflation was 
200 percent, and in the first half of 1986 monthly inflation was 4 to 5 percent • 
Such high rates of inflation are unlikely to foster a willingness to lend, except 
at interest rates so high that few households would choose to borrow. Second, 
given a sensitivity to questions about indebtedness, the Peru Living Standards 
Survey probably underestimated the debt among respondents • (To preserve good 
will, questions cn debt and credit were last in a long questionnaire) • Third, 
given the uncertain legal position of family businesses, their ability to obtain 
credit from formal lending institutions is very restricted at best. As 
Carbonetto (1985), Mescher (1985), and Kafka (1984) document, only a minute 
fraction of informal sector firms in Lima borrow from financial intermediaries 
in the formal sector. Households that need to borrow must depend on loan sharks 
and pawnbrokers, or resort to a "pandeiro" . This is a revolving fund to which 
members make a weekly contribution, A lottery determines the winner of. the 
week* s contributions,^ 

In Lima, retail trade, personal services, and manufacturing account 
for more than 80 percent of the businesses and almost 85 percent of the family 
workers (Table 1). The single most important activity is retail trade. The 
pattern is the same in the rest of Peru, In other urban areas the respective 
proportions are 86 percent of the businesses (retail trade comprising 52 percent 
of businesses) and 90 percent of the workers in these sectors. In rural areas 
80 percent of entrepreneurial families and workers are in either retail trade 
(A3 percent) or manufacturing, particularly textiles. These are typical informal 
sector endeavors in most developing countries • What distinguishes Peru from 
other countries is the unusually large proportion of women and households in 
these activities. 



Table !• Percentage distribution of informal family businesses by sector of 
activity 



No. of Observations 



Metro Lima 
10A5 



Other urban areas All urban areas Rural areas Peru 
1387 2432 692 3124 



Retail Trade 40.7 

Personal Services 19.8 

Textile Manufacturing 10.9 

Other Manufacturing 10.4 

Subtotal 81 .8 

Other Sectors 18.2 



51.5 
12.4 
12.2 
9.7 

85.8 
14.2 



46.8 
15.6 
11.6 
10.0 

84.0 
16.0 



43.1 
4.5 
26.4 
11.9 

85.9 
14.1 



46.0 
13.1 
14.9 
10.4 

84.4 
15.6 



Notes: Other Manufacturer^ includes food, beverages, furniture, wood products and miscellaneous items. 

Other Sectors includes construction, transportation, wholesale trade, mining, fishing and hunting. 



Source: Peru Living Standards Survey 



2,2 The Role of Women 

The Peru Living Standards Survey shows that women dominate the 
informal economy. In Chapter One, Schafgans notes that women make up about AS 



^ Sea Mescher (1985), World Bank (1989). 
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percent of the labor force. The vast majority work in family-owned firms and 
farms. Table 1 shows that 82 percent of the 5,952 employed women worked in 
family-owned nonfarm businesses (28 percent) or on family farms (54 percent). 
The remaining 18 percent were wage earners, mostly in urban areas. In Lima 45 
percent of employed women were wage earners in contrast to 19 percent in other 
urban areas. In rural areas only 5 percent of employed women worked as salaried 
employees, usually as school-teachers and clerks in the public sector. There 
is practically no labor market for women in rural areas. In Lima, 38 percei;t 
of the women were employed in nonfarm businesses and 17 percent in agricultural 
activities; in other urban areas the corresponding proportions were 44 and 37 
percent, and in rural areas 11 and 84 percent. 

Of the 7,238 employed men surveyed, 21 percent worked in nonfarm 
enterprises and 42 percent worked on family farms, while 38 percent worked as 
wage employees (65 percent in Lima, 42 percent in other urban areas, and 18 
percent in rural areas). In Lima about 32 percent of employed men worked in 
family businesses and 3 percent on farms, while in other urban areas the 
proportions were 33 and 25 percent, respectively. In rural areas only 5 percent 
of men worked in nonfarm family businesses; 77 percent worked on family farms. 



Metro Lima 


Other urban areas 


All urban areas 


Rural 


areas 


Peru 


Females Hales 
1237 17A7 


Females Hales 
1978 2450 


Females 
3215 


Hales 
4197 


Females Hales 
2737 3041 


Females Males 
5952 7238 


38.2 31.5 
16.5 3.4 

45.3 65.1 


44.1 
37.0 
18.9 


32.5 
25.1 
42.4 


41.9 
29.0 
29.1 


32.1 
16.1 
51.8 


10.6 
84.0 
5.3 


5.3 
77.0 
17.7 


27.5 20.8 
54.4 41.7 
18.1 37.5 



Table 1. Percentage distribution of employed labor force by type of employment 



No. of Observatfons 

NonFarm Sector 
Farm Sector 
Wage Sector 

Notes: The nonfarm and farm sectors refer to aelf-B^loywent; the wage sector refers to hired labor. 
Source: Peru living Standards Survey. 

In the retail food and textile sectors, women account for three- 
fourths of the family workers. In retail nonfood and food processing sectors 
they make up 60 to 70 percent of the work force, and account for about half the 
workers in urban personal services. The remaining family businesses such as 
transportation, construction, wood and chemical manufacturing, wholesale trade, 
hunting and fishing, and professional services are dominated by men and employ 
only a small fraction of women. There appears to be a clear division of labor 
between men and women. The proportion of women employed in the formal sector 
is much smaller than that of men and the informal sector activities that women 
pursue are considerably different from those of men. 

The role of women in family enterprises is also highlighted by the 
large proportion of family businesses in the dominant three sectors that employ 
exclusively women and children under 20. In urban and rural areas about half the 
family retail businesses rely only on women and children. About AO percent of 
firms that provide eervlces employ only women and children. In textiles, which 
are largely home-based, over 66 percent of the rural concerns employ only women 
and children. In Lima the proportion rises to 70 percent and in other urban 
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areas to 75 percent. These data suggest that women not only make up a high 
proportion of family workers but also operate the family businesses. 

Despite their importance in these businesses* the value of women's 
entrepreneurial activities is not adequately reflected, if at all, in the 
national accounts. There have been very few attempts to assess their 
contribution to the economy or to analyze the relative performance of men and 
women in the informal economy. This is particularly true in Peru and other 
Latin American countries where such work has gone largely unnoticed, with the 
possible exception of domestic work. 

Moreover, official Latin America data^® do not givo accurate 
information about women's economic activities. Most of the empirical economic 
research on family businesses has focused on agricultural activities or on the 
activities of self-employed urban men. Agricultural research tends to ignore 
informal nonfarm economic activities in rural areas. And most of the research 
on the self-employed analyzes individuals rather than the enterprise, ignoring 
the contributions to income of capital, nonlabor inputs, and the labor of women 
and children. These last are typically excluded because most surveys report them 
as unpaid family workers, while men are usually reported as paid family workers 
(Chiswick 1983). ^» 

This analysis focuses on the family business rather than the self- 
employed individual, thereby incorporating enterprise characteristics — ' .ipital, 
location, nonlabor inputs — and the labor of all family workers.'^ 

3. Model Fonmxlatlon and Concepts 

The analysis of the model of the revenue process of retail 
enterprises includes a theoretical characterization of revenue generation by 
retailers as well as a basis for estimating economic magnitudes (such as 
productivity). The model incorporates three features of sales revenue: price, 
potential customers, and the process by which a potential customer becomes a 
purchaser, at a given price. 

The traditional economic model of production is extended to explain 
the production process of firms that expend resources in selling as well as in 
producing goods or services. For example, consider a street vendor who sells 
pencils at a given price at a busy intersection. An important consideration 
involves measuring the vendor's output. To argue that output can be measured in 
terms of the number or constant dollar value of transactions ( in this case. 



*° See Recchine de Lates and Wainerman (1986) ; Bunster and Chaney (1985) ; Babb 
(1984) . 

" Often it is not clear whether these self-employed earnings refer to the value 
of gross sales or to the value of net production, that is, sales less cost of 
materials and other inputs. 

*^For related approaches see Blau (1985), Chiswick (1983), Strassmann (1987), 
Vijverberg (1988), and Teilhet-Waldorf and Waldorf (1983). 
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pencils sold) is akin to measuring output by the value of inputs, and misses ft 
vital feature of the retailing process. That is, in every attempt (whether 
successful or not) to convince a passerby to purchase a pencil, the vendor is 
also making a sales effort, that includes information about the product and its 
availability* To measure output by the volume or value of transactions measures 
only chat part of the vendor's activity that is successful. 

In our model ve argue that an enterprise in the retail sector 
effectively "produces" the probability that a contacted customer will make a 
purchase. We argue further that the firm can adjust its inputs (including labor, 
capital, materials, and inventory) to change the likelihood that it will make 
a sale. Changing inputs may range from increasing inventories to providing more 
information to customers. 

The model is not explicitly one of profit maximization and not 
necessarily one where optimization leads to a dual relationship between cost 
and production. The data (particularly on prices) are not sufficient to estimate 
such a model. More important, it is not clear whether the textbook model of 
cost-efficient production and profit luAXimization is a useful hypothesis. It 
may be more reasonable to assume simply that firms make efficient use of their 
inputs and then to test whether observed decisions are consistent with profit 
maximization. Since our goal is to provide an empirical model of production for 
retail firms, in our discussion of the theoretical model we will also refer to 
problems and limitations in the applied work. 

3.1 Assumptions 

Assume that potential shoppers arrive randomly at the location of 
a vendor. Thus the contacts between buyers and sellers is a random variable. 
The average number of such contacts will depend upon the characteristics of the 
firm, including its location and reputation.*^ There is no guarantee that a 
shopper arriving at an enterprise will decide to make a purchase!. Of two 
seemingly identical shoppers, one may decide to buy while the other does not, 
independently of the characteristics of the enterprise. The fraction of shoppers 
that makes a purchase is thus a random variable. 

We assume that at each point in time and for a given price and type 
of good, a customer has a random yet rationally determined threshold response 
level to the vendor's sales effort. Suppose shopper j has threshold level t^. 
The decision by the customer whether or not to make the purchase involves a 
comparison of tj with the variable Tj, defined as the index of sales effort 
produced by firm i. If Tj > t., then the arriving customer will buy from firm i. 
If customers have their threshold levels t^ distributed according to the same 
(distribution) function F, then a firm with sales effort T^ will make a sale to 
a randomly arriving customer with probability F(Tj). This probability, F(T,), can 
also be thought of as the fraction of arriving customers that buy from the firm. 
Part of the firms* decisionmaking involves setting the level of Tj. 



No information is available concerning r^^peat buyers or customers who purchase 
more than one unit of a good. 

f?3 
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The model described above Is similar to stochastic choice models that have 
lately become quite popular In labor econooilcs. By analogy, the decision to buy 
la like the decision to enter the labor force and the condition that t^ < Tj is 
similar to the requirement that the rr«servaV:ion wage at zero work is less than 
the market vaget 

The enterprise can change iXH operati^ag characteristics to affect the 
fraction of shoppers that makes a purchase* For example, a business can increase 
its Inventory or stay open longer. Such factors are considered productive if 
increasing them raises the fraction of potential consumers who make purchases 
or, equivalently, increases the probability that a given shopper will make a 
purchase. Since the fraction of shoppers vho buy is bounded from above by unity, 
in the limit for large quantities of factors there must be zero returns at thi?. 
margli to increasing the level of productive factors. Similarly, vhil« 
enterprises may adopt different mixes of factors (perhaps due to financing 
restrictions), labor is a common feature; no retail firm can operate vithout 
labor. The fraction of shoppers making purchases will approach zero as the amount 
of labor input approaches zero. This need not be true, however, for such Inputs 
as capital (for example, a cart or stall) or inventory. Without these factors 
a customer can still make a purchase. The model is not constrained ex ante to 
require prof it maximizing decisions on the part of firms. We do, however, examine 
whether the properties of the estimated model are consistent with profit 
maximization . 

In applied work, neither the total number of units sold nor the 
selling price per unit are generally known. Data sets typically do not contain 
this information. Similarly, information on the number of customer contacts and 
the fraction of shoppers who buy is not available. At most, information on 
revenues, costs, and other characteristics of factors employed by the firm will 
be available in cross-section or time series data sets. With cross-section data 
the absence of separate information on price and quantity may cause fewer 
problems than in a time series setting whare constancy of price is difficult to 
Justify as a working assumption. 

3.2 Specific Aspects of the Model 

The expected price per unlu ceci^lved by an enterprise is defined as 
p^. It is assumed that agents treat p^ as Independent of the decisions of 
individual enterprises and of customers. 

The expected number of shoppers arriving at enterprise 1 is defined &s 
N^(X^) . is assumed Lo depend upon (a vector of) characteristics of firm 1, X', 
one element of which, for example, would be location. Differences in the expected 
number of at'^rlvals at firm 1 versus firm J are assumed to depend only on 
differences in the characteristics of vectors x, and x^* Because the total number 
of arrivals is subject to random effects, firm 1 will not in general observe 
arrivals equal to N^(X^) . In the applied work of subsnqueut sections it is assumed 
that the expected number of arrivals to firm 1 can be expressed as: 



K«(X^) - exp(a^ + 2 a x»l 



(1) 
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Thus, 

a 

InN^(X') - Oo + S a x' (2) 

j-i J J 

vhere x'j ia a measure of the J* characterlef-ic ±n firm i. The specification of 
N^(X') is seen to be linear in its losarithm and introduces the ex ante 
restriction that the nunbar of arrivals is non?i«=gfttive. 

The fraction of fihoppars that make a purchase or, «2quiv«lently , the 
probability thst firm i makats a sale to * randomly arriving customer, is given 
by F(T(Z')). F depend© uwoxi « vactoj; of firm i's characteristics, Z\ which 
includes labor, matorialft/estpfitnsses, capital, and inventories. 

In keeping vit^ the 'iieuuesion of the previous section, F can be 
written as a function of T, vh«y*^ T, is an index of aalee effort and output 
produced by firm i and f^iven byi 

T, - T(Z') (3) 

F will b© a nondecreasing function of T,, bounded from below by 0 and 
from above by 1. J.iidasdj F is Just the cumulative distribution function for the 
random variable t rijpresentiug individual consumer purchasing thresholds. A 
drawing of t fot* ft given customer J (tj) shows the level of (an index of) sales 
effort nveded to guArantee that individual J will make a purchase. 

By adopting the above characterization of retailing, we obtain a 
Riodal whereby sotrething can be produced (sales effort or the probability of a 
purchastt) with no guarantee that any consumer will make a purchase or that a firm 
will be observed to make «. transaction. This will occur when the level of (the 
index cf) sales effort produced by a given firm falls short of the threshold 
level neoep-.Ar7 to convince the customer to buy. In the applied research it is 
assumed th«5 cumulative distribution function, F, is given by the logistic 

function.'* t 

F(T,) . 1 (^) 

I -t- exp[-T,5 

Fron (3) it will be recalled that the index T, is a function of a 
vector of characteristics Z' of firm i. This function must reflect the fact that 
labor is indispensable to the activity but that other factors are not. If wa 
define z\ as the labor component of Z', the indispensability of labor can be 
introduced by requiring T, to be an increasing function of the logarithm of z', . 
Introducing the remaining factors affecting T, in a linear fashion leads to the 
specification! 



" This specification of a logistic probability distribution function has proved 
valuable in other areas of applied economic research and it has the added benefit 
that it leads to applied models that are somewhat easier to estimate than those 
based upon the cumulative normal distribution function. 
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Tj - b. + bjlnz* ♦ S b (5) 

whore Hp it tho number c£ £actor6 used In the production of Tf Given that b| > 
0, labor will be an ludlspenoable factor with a positive marginal product In 
terms of Increasing the Index T^. As labor becomes small, T, decreases without 
bound and F(Tj) approaches zero. Any other factor z\ will be productive as long 
as bj > 0. The parameter bg is the value of the Index when labor Is equal to one 
unit and all other factors are zero. It Is reasonable to expect b^ to be 
negative and large enough In absolute value such that exp[-bQ] Is large and 
F(T|), the average frequency of sales. Is small when almost no factors are 
allocated to sales. 

As a final point, It Is possible to extend the production analogy to 
coudlder Isoquar'^is which. In this case, are Isoprobablllty contours of F. Since 
F la a monotonlc Increasing transformation of Tj, Isoquants of Tj will coincide 
with Isoquants of F. These Isoquants will be straight lines for pairs of Inputs, 
excluding labor. Alternatively, for pairs of Inputs one of which Is labor 
measured on the vertical axis, the Isoquants are horizontally parallel and 
Intersect the vertical axis. Production processes such as this are called quasi- 
linear. 

3.3 The Revenue Function of the Firm 

The discussion contained in the foregoing sections leads to the 
specification of a revenue function for a representative firm in the retail 
sector. This function is comprised of both a deterministic and a stochastic 
component. The expected revenue of firm 1, R% is given by the product of the 
expected price and the expected number of buyers. The latter quantity is itself 
given by the product of the expected number of arriving customers and the 
fraction of customers who make purchases. In terms of the notation introduced 
above, 

R;^ - p^^(X^)F(T(Z^)) (6) 

We assume that the stochastic influence on revenues enters 
multiplicatively . Thus observed revenues of firm 1, Rj, are given by: 

R, - R^^ exp[vj (7) 

where Vj is a random variable incorporating uncertainties in the price level and 
the unf orecastable factors affecting the number of customer contact-; with the 
firm. We assume that Vj is such that E[exp[v,]] » 1. Our applied work will involve 
estimating the revenue function in logarithmic form. In terms of the 
specification of and F(Tj) in previous sections, the estimating equation will 
be of the form: 



InRj - Inp^ + Sq + i - ln(l ^ exp[-(b^ ^\^^^\ ^ ^j^P ^ ^ ^ 

A nonlint least squares algorithm is used to obtai i point estimates 
of the parameters of the model. Since independent information on average price 
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is not available, the coefficient estimate of a,, will not identify the paremetor 

3.4 Marginal Revenue Ptoducts and Pr ofit Maximigation 

The derivative of the expected revenue function with respect to a 
right-hand side variable (such as labor or capital) can be interpreted as the 
expected marginal revenue product of the variable. In cases where the unit price 
of the factor is known, the expected marginal revenue product cin be compared 
with this magnitude to partially assess the efficiency of the firm. For example, 
if a firm ir maximizing expected profits, the factor price and the marginal 
revenue product should, on average, coincide. In cases where data on factor 
prices are not available (a common occurrence in the informal sector), the 
derivative of the expected revenue function can be considered the shadow price 
of the factor. This shadow price is the amount of money that would be paid to 
the factor if the existing situation represented profit-maximizing behavior, in 
both situations the results lead to interestiixg insights for policy analysis. 

The model is quite flexible with respect to possible relationships 
between revenue and such productive fac-.ors as labor, capital, and expenses. The 
fact that F(T,) is strictly bounded from above and below introduces some features 
into the relationship between factors that often do not arise in standard mode? a 
of production. To highlight some of these properties, we present the following 
example of an expected revenue function. 

Suppose that a simplified expected revenue function with two factors 
(x and y) is given byj 

R - 1/(1 + expla - X - y]), a £ 0 

where R is (expected) revenue, price and customer effects are fixed (in this 
example) and (a, -1, -1) are the estimated coefficients of the model The 
(expected) marginal revenue product of factor x, R,, is the derivative of the 
right hand side of (9) with respect to x and is given by: 

R. - R - R' '''^ 

The marginal revenue product of x will be po8^.tive as long as the 
right hand side of (10) is positive. Given the definition of R in (9), this will 
always ba the case because R < 1. 

The response of the marginal revenue product function to changes, 
ceteris paribus, in x and y is important for determining th« ^^/^^^^^^^J^y, 
profit maximization hypothesis and for determining the relationships between 
productive factors. The slope of the marginal revenue product function is given 
by the derivative of the right hand side of (10) with respect to x. Denoting this 
slope by R„, differentiation yields: 

R„ - R.(l - 2R) ^^^^ 
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Eventually, the marginal revenue product curve will slope dovnwarda 
aa R becomes larger than .5. There may be a range of x valuee where the marginal 
revenue product curve Is upward sloping. This would be the case, for example. 
If when X " 0, the value of the expression (a - y) exceeds 0 (and hence, R < .5 
when x " 0). Thus the slope of the marginal revenue product curve for x depends 
in part on the quantity of the other productive factors. Within a profit 
maximization sotting, the marginal revenue product curves must be downward 
sloping if the optimality conditions are to be satisfied. 

It was noted above that the levels of other factors affect the slope 
of the marginal revenue product curve for a given factor. The p ^ition of the 
marginal revenue product curve for a given factor is influenced by the quantities 
of the other factors as well. This effect can be illustrated by considering the 
change in the marginal revenue product of x as y changes* Denoting this effect 
by R^, the right hand side of (10) can be differentiated with respect to y to 
obtain: 

R^ - R^(i - 2R) - (R - R2)(l - 2R) (12) 

where R^ is the marginal revenue product of y* Thus in this simple example, as 
long as R < .5, increasing y makes x more productive* Eventually, though, as y 
becomes increasingly large, more of the factor y will exert a negative effect 
on the (marginal) productivity of x. The explanation lies in the fact that the 
probability of making a sale (in this case 1/(1 exp[l - x - y] ) is bounded 
from above by 1. The only way this condition can be met for increasing values 
of y and fixed x is if both factors are made less productive. If this were not 
to happen then x could be increased over a feasible range of values and the 
probability could be made greater than 1. 

4. Description of the Data and Variables 

The theoretical model is applied to data from the Peru Living 
Standards Survey (FLSS). The survey results provide information on a variety of 
topics: household composition, demographics, housing conditions, health, 
education, migration, labor force activities, housework, farm and nonfarm 
businesses, and household expenditures (see Crootaert and Arriagada 1986; INE 
1983). 

The survey modules on nonfarm family businesses, labor force 
behavior, and the personal characteristics of household members are particularly 
useful. For each family enterprise the FLSS gives the labor inputs of family 
workers, the value of output sold or consumed by the household, expenditures on 
purchased inputs, and the value of assets. The survey does not contain 
information on physical units and prices of output and nonlabor inputs, rather 
only total values. The survey shows how long each business has been open, the 
type of output, how many months it operated in the past year, and whether the 
business is in th3 home, at other fixed premises, or has no fixed premises. The 
information covers 3,360 businesses! 1,178 in metro Lima, 1,480 in other urban 
areas, and 702 in rural areas. The moat popular activity is retail trade: 423 
firms in Lima, 714 in other urban areas, and 298 in rural areas. In the analysis 
of the retail sector we excluded 51 observations urban because i) only children 
under 15 were employed (five in Lima, four in other urban areas, seven in rural 
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ar«at)i ii) no salao r«v«nue was reportsd (ftine in Limfti «ight in other urban 
ar«a«, threa in rural araas), and iii) valuea of capital or expenae; were more 
than 100,000 intia (aix in Lima and nine in other urban araar). Thie reduced 
the aample to 1,386 firmai AOS in Lima, 693 in other urban areaa, and 288 in 
rural areas* 

A novel feature of this study is that it explicitly addre-ses the 
predominate role of women in the retail sector by distinguishing among three 
types of businesses! I) female-only firms (possibly with children), 2) male- 
only firms (perhaps with children), and 3) mixed firms. Most retail firms employ 
only one or two family workers and do not use hired laborere. (See Table 3) 

We use the following variables in the empirical analysij. The 
dependent variable is the logarithm of monthly gross revenues, which is the value 
of output. The set of regreseors can be grouped into two categories: those that 
describe customer arrivals and those that affect the probability of a purchase. 
The former group includes the age of the enterprise in years, which can be 
interpreted as a reflection of the reputation of the firm and perhaps as a 
predictor of learning by doing in attracting clients. Also included is the 
place of operation as a proxy for ease of access by customers. Two dummy 
variablea, "in the home" and "at a fixed location" (a kiosk or stall), 
incorporate the site information. Itinerant operations with no fixed location 
(such as peddling and street hawking) are excluded. 

The following variables are deemed to affect the probability of a 
purchase. First, the value of capital, which includes land, buildings, 
furniture, tools, machinery, equipment and vehicles. Second, the value 
inventory stocks and third, monthly operating expenses which measure the cost 
of goods purchased for resale, raw materials, and such items as repairs, 
utilities, and fuel. The timeframe of this variable corresponds to that of the 
dependent variable. The fourth variable is labor input, measured by the 
logarithm of monthly hours devoted by all family workers in the enterprise. The 
annual hours of farming labor are divided by the months of operation. Other 
aspects of managerial or sales skills are described by two proxies: 1) total work 
experience (in years) of the most experienced adult family worker in the firm 
and 2) the level of educational attainment of the most educated adult family 
worker in the firm. Work experience is entered with linear and quadratic (scaled 
by ion) terms. The effects of educational attainment are entered in two 
alternative ways. First, we use three dummy variables - primary school 
completed, secondary school completed, and postsecondary school compxeted; the 
excluded category is less than primary schooling. Second, we use three splines: 
years of primary school (zero to five), secondary school (six to ten) and 
postsecondary school (more than 10 years). Finally, the effects of vocational 
training are reflected by a dummy variable that takes a value of unity if any 
adult family worker in the entr -prise had vocational training, or a value of zero 
otherwise. 
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Table 3. 



Descriptive statistics^ of urban retail sector 



ERIC 



Type of Firm 
Nunnber of Firms 




Female 
203 


Metro Lima 
Mole Mixed 
98 104 


TC*!5l 


Other urban 
Female Male 
37S 132 


areas 
Mixed 
188 


Total 
693 


All urban areas 
Female Male Mixed 
576 230 292 


Total 
1098 




Place of operation 
Home 

Fixed locatioi 
Itinerant (Screets) 


% 


25.1 
21.2 
23.7 


8.2 
73.5 


24.0 

■ 7 

38. S 


20.7 
24.7 
54.6 


37.5 
37.0 


18.2 
56.1 


34.6 
31.9 
33.5 


33.0 
27.3 
39.7 


33.2 
24.0 
42.9 


13.9 
22.6 
63.5 


30.8 
33.9 
35.3 


28.5 
26.3 
45.2 




Months operated during year 


8.8 
(3.9) 


9.2 
(3.8) 


10.0 
^3.0) 


9.2 
<3.7) 


9.7 
(3.6) 


9.6 
(3.6) 


10.1 
(2.9) 


9.8 
(3.4) 


9.4 
(3.7) 


9.4 
(3.8) 


10.1 
(3.0) 


9.6 
(3.6) 




1-6 months 
6-9 months 
9 -12 months 


X 


28.1 
16.3 
55.7 


27.6 

O 9 

63.3 


14.4 

17 5 
68.3 


24.4 
14.8 
60.7 


22.0 
9. 1 
68.9 


22.7 
8.3 
68.9 


11.2 
18.1 
70.7 


19.2 
11.4 
69.4 


24.1 
11.6 
64.2 


34.8 
8.7 
66.5 


12.3 
17.8 
69.9 


21.1 
12.7 
66.2 




Age of firm (Years) 




6.0 
(8.8) 


r .O 
<10.1) 


a fii 

(9.1) 


7.1 
(9.3) 


7 7 

r . r 

(9.8) 


(11.5) 


10.8 
(11.8) 


8.9 
(10.8) 


7.1 
(9.5) 


8.7 
(10.9) 


10.1 
(10.9) 


8.2 
(10.3) 




Less than 4 months 
4 months - 1 year 
1 - 3 years 
3-5 years 
5-10 years 
Ovei 10 years 


X 


12.^ 
14.3 
27.1 
U.i 
11.8 
20.2 


Q.2 
13.3 

24.5 

IT X 

1 r •«> 
7.1 
29.6 


4.8 
9.6 
19.2 

1l< L 
1 3 . H 

17.3 
33.7 


9.4 
12.8 
24.4 
15.3 
12.1 
25.9 


9.4 
Z.B 
23.1 

1 a J 

16.9 
27.3 


9.8 
7.6 
13.2 
14 4 
17.4 
32.6 


4 3 
3.2 
14.4 
15.4 
22.9 
39.9 


8.1 
7.1 
19.8 
14.7 
18.6 
31.7 


10.4 
10.8 
24.5 
14.4 
15.1 
24.8 


9.1 
10.0 
20.9 
15.7 
13.0 
31.3 


4.5 
5.5 
16.1 
15.4 
20.9 
37.7 


8.6 
9.2 
21.5 
14.9 
16.2 
29.6 


1 


Monthly revetvues 


$ 


2731 
(5489) 


4328 
(6110) 


8300 
(12138) 


4548 
(8178) 


1889 
(4262) 


5961 
(21147) 


4801 
(6337) 


3455 
(10406) 


2186 
(4743) 


5266 
(16501) 


6048 
(6988) 


3858 
(9655) 


00 
1 


i 1 - 500 Reve»"(ues 
500 - 1UU0 
1000 2000 
2000 - 4000 
More than 40UO 


X 


24 6 
19.7 
21.2 
17.7 
16.7 


20.4 
16.3 

20.4 
28.6 


2.9 
9.6 

11.7 

25.0 
51.0 


18.0 
16.3 
17.0 
20.2 
28.4 


32.7 
19.8 

15.5 
9.4 


28.0 
12.9 
12.9 
18.9 
27.3 


12.2 
12.2 
14.9 
25.0 
35.6 


26.3 
16.5 
18.6 
18.8 
19.9 


29.9 
19.8 

22 ,0 
16.3 
12.0 


24.8 
14.3 
13.5 
19.6 
27.8 


8.9 
11.3 
13.7 
25.0 
41.1 


23.2 
16.4 
18.0 
19.3 
23.0 


Log of revenues 


$ 


7.0791 
(1.2895) 


7.4453 
(1.5110) 


8.3448 
(1.1663) 


7.4927 
(1.4142) 


6.7389 
(1.2733) 


7.2857 
(1.6530) 


7.7911 
(1.2595) 


7.1285 
(1.4224) 


6.8588 
(1.2882) 


7.3537 
(1.5926) 


7.9883 
(1.2536) 


7.2629 
(1.4296) 




Monthly expenses 


% 


1874 
(3394) 


2491 
(4177) 


5633 
(8076) 


2988 
(5391) 


1294 
(3552) 


3399 
(8032) 


4376 
(8927) 


2531 
(6513) 


1498 
(35Q5) 


3012 
(6671) 


4824 
(8640) 


2700 
(6125) 




Spline 2 expenses 
> 830 


% 


1331 
(3265) 


1945 
(4029) 


4919 
(8000) 


2401 
(5273) 


819 
(3455) 


2883 
(7910) 


3696 
(8860) 


1993 
(6415) 


1000 
(3395) 


2483 
(6548) 


4132 
(8570) 


2143 
(6020) 




Spline 3 expenses 
> 2000 


% 


960 
(2977) 


1489 
(3715) 


4133 
(7780) 


1903 
(4994) 


550 
(3276) 


2343 
(7699) 


3013 
(8676) 


1560 
v6211) 


695 
(3177) 


1979 
(6320) 


3412 
(8372) 


1686 
(5792) 





S 


0 


1 - 


500 


500 - 


1000 


1000 ' 


2000 


2000 • 


4000 


Over 


4000 


$ 0 - 


830 


Over 


830 


Over 


200Q 



Expenses 



1.5 
42.4 
18.2 
14.8 
10.3 
12.8 
57.6 
42.4 
23.2 



5.1 
38.8 

9.2 
19.4 
10.2 
17.3 
51.0 
49.0 
27.6 



1.0 
15.4 
11.5 
11.5 
25.0 
35.6 
23.1 
76.9 
60.6 



2.2 
34.6 
14.3 
15.1 
14.1 
19.8 
47.2 
52.8 
33,8 



2.7 
48.8 
19.8 
13.1 
9.1 
6.4 
66.8 
33.2 
15.5 



9.1 
32.6 

7.6 
13.6 
t9.7 
17.4 
47.0 
53.0 

ALL 



0.5 
20.2 
11.7 
23.9 
18.6 
25.0 
28.7 
71.3 
43.6 



3.3 
38.0 
15.3 
16.2 
13.7 
13.6 
52.7 
47.3 
27.3 



2.3 
46.5 
19.3 
13.7 
9.5 
8.7 
63.5 
36.5 
18.2 



7.4 
35.2 

8.3 
16.1 
15.7 
17.4 
48.7 
51.3 



0.7 
18.5 
11.6 
19.5 
20.9 
28.8 
26.7 
73.3 
49.7 



2.9 
36.7 
14.9 
13. P 
13.8 
15.8 
50.6 
49.4 
J2*L 



Notes: All monetary values in the table are in June 1985 Intis. 
Standard deviations are in parentheses. 



The exchange rate was SI. 00 US = 11 Intis. 



Tdbla S. (Contd) 



Type of firm 
Nurber of firms 




Female 
203 


Metro Lima 

Male Mixed 
98 104 


Total 

405 


Other urbiin 
Female Male 
375 132 


arcaH 

Mixed 
188 


Total 
693 


Female 
576 


urban areas 
Male Mixed 
230 292 


Total 

1098 


Total coital 


$ 


2191 


6603 


10523 


5882 


3264 


8175 


9195 


5808 


2886 


8358 


9668 


5836 




(7733) 


(21303) 


(18407) 


(1547«) 


(8173) 


(19969) 


(13732) 


(13040) 


8030 


20504 


15541 


13^ 


SpUne 2 total capital 


S 


1693 


8110 


968S 


5298 


2715 


7555 


8327 


5159 


2355 


7792 


8810 


5210 


> 1000 




(7610) 


(21:03) 


(1&320) 


(15325) 


(8011) 


(19319) 


(13649) 


(12893) 


"ma 


20333 


15457 


13833 


% 0 total capital 


X 


15.3 


23.5 


0.0 


13.3 


3.'- 


|2. 1 


2.1 


6.3 


9.5 


4 7 n 


1 L 

1 


8.9 


1 - 250 




26.1 


20.4 


1U.6 


20.7 


29.8 


19.7 


7.4 


21.8 


28.5 


20.0 


8.6 


21.4 


250 - 500 




13.8 


11.2 


6.;' 


11.4 


14.5 


9.8 


4.3 


10.8 


14.2 


10.4 


5.1 


11.0 






C*> . 1 


17.3 


22. \ 


cc . u 


19.8 


4 / / 


17 n 


1 o . u 


21 U 


lit 7 


ia II 
lo.o 


19. S 


2000 - 4000 




10.8 


5.1 


15.4 


10.6 


11.3 


13.6 


20.2 


'i.1 


11.1 


10.0 


18.5 


12.8 


4000 - 12000 




5.9 


8.2 


21.2 


10.4 


10.7 


13.6 


26.1 


i5.4 


9.0 


11.3 


24.3 


13.6 


Over 12000 






14.3 


24.0 


11 & 

1 1 .D 


7.5 


4X 7 

i6.7 


. 7 


13 4 




;5. 7 


9T ^ 

23.3 


12.8 


S 0 • 1000 


X 


65.5 


64.3 


27.9 


55.6 


60.6 


47.0 


20.2 


47.0 


62.3 


54.3 


22.9 


50.2 


Over 1000 




34.5 


35.7 


72.1 


44.4 


39.4 


53.0 


79.8 


53.0 


37.7 


45.7 


77.1 


49.8 


Total capital excL stock % 


1559 


5750 


7050 


3983 


2004 


4459 


5044 


3296 


1847 


5009 


5759 


3550 






(5386) 


(17125) 


(14833) 


(12130) 


(5657) 


(13907) 


(10553) 


(9268) 


(5563) 


(13340) 




(10416) 


Stock (Inventory) 


$ 


632 


2853 


3473 


1899 


1260 


3716 


4151 


2512 


1039 


3349 


3910 


2286 






(8422) 


(6634) 




(3913) 


(10140) 




r&555) 


(3592) 


(w30) 


(OOW) 


(6303) 


Monthly profits 


% 


858 


1838 


2667 


1560 


595 


2562 


425 


924 


688 


2253 


1224 


1158 






(4172) 


(7519) 




(2198) 


(19426) 








(14946) 


(8456) 


(8357) 


Profits > 0 


X 


84.7 


88.8 


84.6 


85.7 


TV. 1 


oU.5 


73.4 


77.8 


81.1 




77 L 


80.7 


Family workers 




1.4 


1.2 


2.8 


1.7 


1.5 


1.3 


2.7 


1.8 


1.5 


1.3 


2.8 


1.8 






(0.6) 


(1.3) 




(0.9) 


(0.6) 




(1.1) 


(0.9) 


(0.6) 


(1.1) 


(1.1) 


1 worker 


X 


72.9 


85.7 


0.0 


57.3 


68.1 


75.0 


0.0 


50.9 


69.8 


79.6 


0.0 


53.3 


2 workers 




16.7 


9.2 


57.7 


25.4 


19.6 


4 B 9 


56.9 


29.4 


18.6 


m .J 




28.0 


3 workers 




5.4 


4.1 


23.1 


9.6 


7.0 


6.1 


23.9 


11.4 


6.4 


5.2 


23.6 


10.7 


4 or more workers 




4.9 


1.0 


19.2 


7.7 


5.4 


0.8 


19.1 


8.2 


5.2 


0.9 


19.2 


8.0 


Ackilt male workers only 


X 


0.0 


92.9 


0.0 


22.5 


0.0 


81.8 


0.0 


15.6 


0.0 


86.5 


0.0 


18.1 


Male workers only 




0.0 


96.9 


0.0 


23.5 


0.0 


94.7 


0.0 


18.0 


0.0 


95.7 


0.0 


20.0 


Adult female workers only 


rO. H 


0.0 


0.0 




73.5 


0.0 


0 Q 


39 S 


74 5 


0.0 


0.0 


39.1 


Female workers only 




89.2 


0.0 


0.0 


44.7 


88.2 


0.0 


O.U 


47.5 


88.5 


0.0 


0.0 


46.4 


Adult workers only 




76.4 


92.9 


70.2 


78.8 


73.5 


81.8 


69.1 


73.9 


74.5 


86.5 


69.5 


75.7 


Monthly hours of labor 




200.3 


227.6 


499.5 


283.7 


C lU. 1 


CCf .O 


459.0 


281.0 


206.7 


CCf .O 




282.0 




(172.0) 


<186.5) 


(289.1) 


(246.4) 


(162.7) 


(172.3) 


(259.2) 


(223.3) 


(166.0) 


(178.1) 


(270.4) 


(232.0) 


1-100 Hours 


X 




25.5 


1.0 


22 7 


28. ^ 


9C n 
c3 .o 


2 7 


20.9 


29 9 


25.7 


2.1 


21.6 


100 * 200 Hours 




28.1 


23.5 


9.6 


22.2 


27.3 


19.7 


12.8 


21.9 


27.6 


21.3 


11.6 


22.0 


200 - 300 Hours 




15.8 


20.4 


17.3 


17.3 


20.6 


25.0 


12.8 


19.3 


18.9 


23.0 


14.4 


18.6 


300 - 400 Hours 




11.8 


19.4 


16.3 


14.8 


11.5 


18.2 


15 U 


11 0 


11.6 


18.7 


15.8 


14.2 


400 - 500 Hours 




4.9 


7.1 


ir.5 


7.4 


5.9 


5.3 


17.6 


8.9 


5.6 


6.1 


15.8 


8.4 


Over SOO Hours 




6.9 


4.1 


43.3 


15.6 


6.2 


6.1 


38.8 


15.0 


6.4 


5.2 


40.4 


15.2 


Log monthly hours 




4.8406 


5.0002 


6.0544 


5.1909 


4.9867 


5.0871 


5.9532 


5.2680 


4.9352 


5.0501 


5.9893 


5.2396 




(1.1192) (1.1016> (0.5902) (1.1265) 


(0.9735) 


(0.9464) 


(0.6361) 


(0.9822) 


(1.0286) (1.0140) 


(0.6210) (1.0379) 


Adult male/total Hours 


X 


0.0 


95.8 


48.3 


35.6 


0.0 


91.6 


46.3 


30.0 


0.0 


93.4 


47.0 


32.1 


Adult fefoale/total Hours X 


91.6 


0.0 


46.9 


58.0 


89.8 


0.0 


46.3 


60.9 


90.5 


0.0 


46.5 


59.8 


Child hours/total Hoiirs X 


8.4 


4.2 


4.8 


6.4 


10.2 


8.4 


7.4 


9.1 


9.5 


6.6 




8.1 



ERIC 



Ti^l« S. (Contd) 



Typt of Firm 
tiuBber of Flms 



Educatfon (Most educuted worker) 



Metro Lima 
Female Male Mixed Total 
203 98 104 kQS 



Other urban areas 
Female Male Mixed Total 
375 132 ISS 6SL 



All urban oreas 
Female Male Mixed Total 

S7A 230 292 1098 



Years of school fng 


6.2 
(3.8) 


7.6 
(3.6) 


9.1 
(3.3) 


7.3 
(3.8) 


5.7 
(4.0) 


7.2 
(3.9) 


8.6 
(3.6) 


6.8 
(4.1) 


5.9 
(4.0) 


7.3 
(3.8) 


8.8 

3.5 


6.9 
4.0 


Spline 0-5 years of school 


4.0 
(1.7) 


4.5 
(1.1) 


4.9 
(0.5) 


4.4 
(1.4) 


3.7 
(1.8) 


4.3 
(1.4) 


4.7 
(0.8) 


4.1 
(1.6) 


3.8 

(1.8) 


4.4 
(1.3) 


4.8 
(0.7) 


4.2 
(1.5) 


Spline 6 -10 years of school 


1.9 
(2.2) 


2.6 
(2.3) 


3.5 
(2.1) 


2.5 
(2.3) 


1.6 
(2.2) 


2.3 
(2.3) 


3.2 
(2.2) 


2.2 
(2.3) 


1.7 
(2.2) 


2.4 
(2.3) 


3.3 
(2.2) 


2.3 
(2.3) 


Spline 10 * years of school 


0.2 
(1.0) 


0.5 
(1.3) 


0.7 
(1.6) 


0.4 
(1.3) 


0.3 
(1.1) 


0.5 
(1.3) 


0.7 
(1.5) 


0.5 
(1.3) 


0.3 
(1.1) 


0.5 
(1.3) 


0.7 
(1.6) 


0.4 
(1.3) 


Highest education level completed 
None X 8-9 
Primary «2.9 
Secondary 40.9 
Post*secondary 7.4 


2.0 
37.8 
44.9 
15.3 


0.0 
23.1 
57.7 
19.2 


4.9 
36.5 
46.2 
12.3 


12.3 
47.7 
31.1 
8.8 


3.8 
39.4 
40.9 
15.9 


0.5 
28.7 
47.9 
22.9 


7.5 
41.0 
37.5 
14.0 


11.1 
46.0 
34.5 
8.3 


3.0 
38.7 
42.6 
15.7 


0.3 
26.7 
51.4 
21.6 


6.6 
39.3 
40.7 
13.4 


X of family workers who: 
Attended public schools 
Have vocational training 


77.6 
32.8 


85.9 
27.7 


80.7 
34.8 


80.4 
32.1 


79.8 
22.6 


87.6 
13.5 


86.5 
17.8 


83.1 
19.6 


79.0 
26.2 


86.9 
19.6 


84.4 
23.9 


i12.1 
24.2 



At least 1 f ami ly worker 
has vocational training X 

Age of oldest worker (Years) 



39.4 

39.1 
(11.8) 



28.6 

40.7 
(15.4) 



Job exe>erience (Most experienced worker) 

Years 9.7 14.8 

(9.9) (13.3) 

Years sauar«>d/100 1.9 4.0 
{3.3) (6.3) 



60.6 

44.0 
(11.8) 



18.6 
(11.3) 

4.7 
t5.2) 



42.2 

40.7 
(12.9) 



13.2 
(11.8) 

3.1 
tA.8) 



27.'; 

41.8 
(13.2) 



15.1 
(14.2) 

4.3 

(6.9) 



15.2 

42.2 
(15.8) 



19.4 
(14.8) 

5.9 



37.8 

44.1 
(12.6) 



21.2 
(12.7) 

6.1 

(7.2) 



28.1 

42.5 
(13.6) 



31.9 

40.9 
(12.8) 



20.9 

41.5 
(15.6) 



45.9 

44.0 
(12.3) 



17.6 13.2 17.4 20.3 
(14.1) (13.1) (14.3) (12.3) 



5.1 
ALU 



3.5 

t6.0) 



5.1 



5.6 



32<.3 

41.8 
(13„4) 



16.0 
(13.5) 

4.<l 
t6.< 0 



09 
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5, Th« Emplrtcftl Model 

This section reports the specification and estimation of the revenue model 
for the informal retail sector. In contrast to popular ^PP^^^^^^^^^^^^^f^^"*''^^ 
the properties of production technologies, -^^-^^'^d^-/^^"-^^^^^^^^^ 
OBtimizing behavior of agents. One reason tor this is that there are seldom 
vell^developed markets for the factors employed by these firms and thus no way 
to construct independent measures of the opportunity cost necessary for 
optimizing models. 

Our work uses the revenue function specified in equation (8). 
Ultimately, though, the statistical process of specification, estimation, 
diagno tir analysis and nonlinearity analysis that we employ i« ^^"^^^^^^^^ 
our case there were iterations with respect to both model specification and 
inclusion/ex"usion of data points in the sample reflecting ^h^^^^^/^^- °^ 
information from the battery of diagnostic tests to which 
were subjected. Since our model is nonlinear in some parameters it was 
To estimate tl.a extent of this nonlinearity to determine whether the local 
diagnostic analysis, based on a version of the model linearized about the least 
sjutres optimum' and other measures of goodness of fit and precision, retained 
Us"raditional meaning. Tl is known, for example, that as the measured degree 
of model/parameter nonUnearity increa... . traditional confidonce ^^l^P-ff « 
become distorted, with the result that traditional measures of (joint) 
significance of parameters lose their validity. 

We describe below the iterations of testing and diagnostic analysis 
that separate the initial model from the final model for which parameter 
estimates are reported. The approach led to a model that is extremely robust, 
provides an excellent fit of the data, and is very close to the ini^i^l -j^^ 
In both specification and sample. Two versions of the final model are reported, 
the difference between the two lies in the measurement of education dummy 
or splined variables. Finally, as a further test of validity, we analyzed the 
dita using nonparametric techniques (see Appendix B) . The results are discussed 
below. 

S.I Initial Specification 

The initial model was given by: 
InR, - ao + a,LOCTION_HOI-IE + a,LOCATION_FlXED + a3FIRM_AGE - Ind + e ) 

+ V, (13) 

where: 

T. - bo + b.EXPENSES + b.CAPlTAL + bjSTOCK + b,ln(LABOR) 

+ b,TRAINING + b,SCHOOL_PRIMARY ^ b,SCH00L_SECONDARY + b«SCHOOL_POSTSEC 
+ b,EXPERIENCE + b.^EXPERIENCE^ ^^^^ 
The model was fitted to three subsamples of the data: Lima, other 
urban areas, and rural areas. All the first round point estimates of the 
parameters (obtained by a nonlinear least squares Gauss-Newton algorithm) had 

1 • 
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the correct signs and between 50 ftnd 60 percent of the variance in th^\ logaritlm 
o£ revenues was explained. 

5>2 Preliminary Tests for Aggregation an d Pooling, 

The initial results showed similar patterns in the estimated 
parameters of the Lima and other urban areas models. Some parameters from the 
rural model were similar to their counterparts for Lima and for other urban 
areas. These results led to the hypothesis that an aggregate model based on a 
pooled sample could be estimated. At the same time it was necessary to determine 
whether we wers justified in pooling data among female, male, and mixed 
enterprises. This question was particularly important given that one of our goals 
was to estimate women's productivity • Finally, regardless of the outcome ^ C these 
initial hypothesis tests, all of the tests would have to be redone since the 
model specification and the data set might change as a result of information 
obtained from the diagnostic analysis (sei below). All hypotheses were tested 
using the sample likelihood ratio statistic compared with its 1 percent critical 
value. 

Table 4 gives the test results.^* We could not reject th.3 hypothesis 
of equality of parameters or structure in Lima and other urban areas. All 
pooling that included rural data, however, was rejected. That is, the structure 
of rural firms was found to be different from that of urban firms. Finally, we 
could not reject the hypothesis of equal parameters in the three classes of 
enterprises 5 male, female, and mixed. For these reasons our urban model is 
estimated on a sample pooled with respect to enterprise and location (Lima and 
other urban areas). Tables Bl - B3 in appendix B give the results for the rural 
model. 

5.3 Diagnostic Analysis 

Our analysis involved assessing the sensitivity of parameter 
estimates to what we term "data problems." Although the PLSS is an unusually 
clean data set, where much effort was devoted to correcting anomalies, it is 
still open to a variety of impurities due to, inter alia, measurement errors, 
data entry, and inaccurate reporting by respondents and enumerators. Advances 
in statistical research have made it possible to implement set of data 
diagnostic tests to reveal statistical problems arising from im,. Eect data or 
highly influential sets of observations. These tests provide another useful way 
to assess the reliability of a given model. 



The results correspond to the final estiraar^-u model where edvication is 
represented by dummy variables. The pattern of results is similar to that 
obtained with the initial version of the model. 

This hypothesis was tested on the pooled L±\m and other urban areas samples. 

For an excellent discussion of these issues, see Belsley, Kuh, and Welsch 
(1980), and Chatter lee and Hadi (1988). 
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labia 4. SusoBiary tests of pooling and structura 



Hypothesis Test statistic Critical value Decision 



1. Limai other urban areas, and 83.040 56.123 REJECT 
rural areas can be aggregated. 

2. Lima and other urban areas 25.041 33.409 DO NOT REJECT 
can be aggregated. 

3. For Lima and Other Urban Areas, 52.800 56.123 DO NOT REJECT 
Female, Male and Mixed Firms 

can be aggregated. 

The diagnostic techniques involve searching the data for single 
observations or sets of observations that differ significantly from the "average" 
data point and may have an excessive influence on the regression results. 
Parameter estimates that are highly dependent on the properties of small 
subsamples of the data should be treated with caution. For this reason the 
isolation and careful study of influential observations is an important task in 
avplied modeling. The theory behind these tests for linear models has been 
developed extensively in the statistics literature. For our nonlinear model, the 
tests were performed on a version of the model linearized about the nonlinear 
least squares optimum. 

Two possible sources of influential observations are high leverage 
points and outliers. A high leverage point is an observation for which the vector 
of independent variables is "far" from the rest of the data. In the leverage 
analysis, the data were searched for points that were farthest from the center 
of the remaining data. Since leverage points need not be influential points, 
these observations were iteratively dropped and the model reestimated to see if 
the points were particularly influential in determining the overall fit. The 
second test involved plotting residuals against leverage values to identify 
outliers, that is, those observations where the residuals were large. We isolated 
observations where the fitted values of the model were farthest from the actual 
values of the dependent variables. These observations were removed from the data 
set and the model was reestimated to evaluate their influence on the regression 
results. This process was repeated several times because the removal of any one 
high leverage point can, and generally does, cause a change in the set of high 
leverage points. 

Finally, we examined the plots of the studentized residuals against 
the independent variables and against the fitted values of the dependent 
variable. The first set of plots was studied for patterns (for example, positive 
residuals for large values of the variables) that might indicate that the 
specification was not robust. The second plots provided information about 
possible nonlinear relationships in the residuals. 
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Ultiinately the analysis showed that 15 data points vera influential. 
That is 9 their removal from the sample led to significant changes in - the 
parameter estimates for capital, stock, and expenses. All the influential 
observations we isolated had extremely large values for capital, stocky or 
expenses (more than 100,000 intis). We chose not to include these 15 data points 
in the estimation of subsequent models* 

In studying the stability of the estimated parameters, we were 
particularly concerned about their sensitivity to restrictions on the capital, 
stock, and expenses vi».riables. Our analysis involved setting critical values for 
these variables and dropping observations in excess of these values. When we 
reestimated the model for successively smaller critical values, ve found that 
the parameters associated with capital, stock, and expenses were quite sensitive 
to these restrictions, but that other parameters were stable. The parameter 
estimates for capital, stock, and expenses tended to increase as the independent 
variables were restricted. 

These results suggest that a model with constant coefficients for 
capital, stock, and expenses might not be appropriate. The coefficients should 
be given the flexibility to decrease as the variables increase.*' The economic 
interpretation of these results was that there were variable returns to these 
factors beyond what the original specification of the model could encompass. 

We reestimated the model with piecewise linear splines for capital, 
stock, and expenses. Because the nonlinear nature of the model combined with the 
large sample size made estimation somewhat expensive, we undertook only limited 
experimentation on determining the knots of the splines. Up to three segments 
appeared necessary to remove a large amount of the instability of the 
coefficients. 

The parameter instability that remained appeared to involve a trade- 
off in the values of the parameters of the stock and the capital variables, 
similar to a multicollinearity problem. Independent of the choice of knot points, 
the spline coefficients for the stock variables were never significant and 
typically had t-statistics less than 0.5. The estimated coefficients were of the 
wrong sign as well. But if the added spline variables for stock were removed, 
an unstable but statistically significant coefficient of the correct sign arose 
for the remaining stock variable. 

We resolved this problem by aggregating the stock and capital 
variables into a single variable called total capital. We reasoned chat 
statistical testing based on the likelihood ratio test provided no clear evidence 
against the aggregation decision. Whether or not the test rejected or did not 
reject aggregation depended on the number of spline variables introduced. In no 
case was aggregation as strongly rejected as the competing hypothesis that the 
stock variable should simply be dropped from the model. Second, the model with 



We also estimated the model with quadratic terms for capital, stock, and 
expenses ) but the parameter instability remained. Box-Cox transformations were 
not possible because these variables often had values of zero. 
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capital and stock aggregated was characterized by stable and aignifxcant 
parameter estimates of the correct sign* Third, prior to aggregation the 
nonlinearity tests (see below) indicated that the model was highly nonlinear in 
terms of the curvature properties of the estimated revenue function* After 
aggregation this problem disappeared. 

5>4 Analysis of Nonlinearity 

The diagnostic analysis is based on the assumption that the 
underlying regression model is linear in the parameters. Other statistics, such 
as confidence intervals about the point estimates of the parameters, assume that 
the model is linear. This linearity assumption is violated in the strict sense, 
but there is a linearized version of the model around the nonlinear least squares 
optimum. The important question to raise is whether the linearized version of 
the nonlinear model is accurate over a sufficiently large range of the parameter 
space so as to Include confidence intervals measured in the standard way. 
Alternatively, the model may be so nonlinear that the linear approximation model 
becomes unacceptably inaccurate within the range of the traditionally (linearly) 
measured confidence intervals. 

Current research in the statistics literature has been aimed at 
resolving such questions using differential geometry. This branch of mathematics 
has well-developed notions and measures of curvature and nonlinearity. 
Nonlinearity of statistical models has been reduced, in part, to the study of 
the radius (of curvature) of the largest approximating ball "covered" by the 
estimated model. Intuitively, the larger the radius of curvature, the better the 
local linear approximation to the model will be and the more confident one can 
feel about results based on the linearized model. The total curvature of a model 
can be decomposed to three parts; one representing the intrinsic curvature of 
the model (and about which nothing can be done short of respecif ication) und the 
other two representing parameter effects curvature (which can, to some degree, 
be mitigated by repararaeterization of the model without distorting the 
specification) . Statistical tests of the extent of curvature relative to the 
distance of the estimated model from the dependent variable can be performed and 
the significance of deviations from linearity can be assessed (see Bates and 
Watts 1980). 

Table 5 shows the nonlinearity analysis arising from the last 
diagnostic iteration. All the parameters of the model fell within acceptable 
limits for nonlinearity. Those parameters for which the curvt\ture measures were 
greatest were associated with the spline variables for capital and expenses. 
These results confirm our finding that it was inappropriate to specify constant 
coefficients for the aggregate expenses and capital variables • They also suggest 
that the spline approach leads to a model with a sufficiently accurate linear 
approximation around the nonlinear least squares optimum. The nonlinearity 
analysis increased our confidence in the quality of the estimated model and in 
the validity of applying traditional statistical tests to the model. 
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Table 5. Analysis o£ noalinearity 



Curvature Type 

Parameter Considered Total Intrinsic Geodesic Acceleration 



C0NSTANT2 (bo) 


.036 


.020 


.0x4 


.027 


EXPENSES 1 


.286 


.119 


.180 


.187 


EXPENSES 2 


.385 


.172 


.216 


.269 


EXPENSES a 


.551 


.271 


.247 


.411 


CAPITAL 1 


.311 


.199 


.088 


.223 


CAPITAL 2 


.327 


.211 


.080 


.236 


LABOR 


.023 


.006 


.015 


.016 


SCHOOL PRIMARY 


.022 


.on 


.010 


.015 


SCHOOL SECONDARY 


.034 


.017 


.015 


.025 


SCHOOL FOSTSEC 


.065 


.041 


.019 


.047 


TRAINING 


.018 


.003 


.012 


.012 


EXPERIENCE 


.030 


.018 


.015 


.019 


EXPERIENCE^ 


.041 


.030 


.016 


.023 



Notes: 

1. Curvature numbers should be compared to: lambda^ - F( 17 , 1081 ;a)' 
When a - .05, lambda, - .778} when a - .0], lambda, - .705. 



5.5 Dlstrlbut .- ^ n of the Errors 

The specified form of the (logarithmic) model in (13) contains the 
representative error term ^'i. The erro. ;enn is unobserved but the regression 
residuals (that is, the differences between the dependent variable, InR,, and 
its fitted value, InR",) provide information about the distribution of the ©rror 
terms. Using the standard Shapiro-Wilk test (based upon order-statistics), we 
could no«: reject the hypothesis that the residuals were normally distributed." 
This in tvirn suggests that the multiplicative error term for total revenues given 
by exp(v,] in equation (7) is lognormally distributed. 

There are two implications of these distritution results. First, 
because the error term appears to be normally distributed in the logarithmic 



"An examination of the normal probability plot of the residuals as well as the 
shape of the plotted density function for the residuals confirms this finding. 
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model, the least squares parameter estimates are also maximum likelihood 
estimates* 

The second point is technical but important for the simulation 
analysis. In some of the simulation work it is necessary to construct an estimate 
of R^i (the expected value of revenue for the i^ firm)* Given that the model is 
estimated with the logarithm of revenues as the dependent variable: lnR| - h(x.) 
•f Vj, then, because the appear to be normally distributed, the appropriate 
estimate for is given byi 

- explh(i^)]exp[iV2] 



where a^^ is the estimated variance of v,. The second exponential term is a 
scaling factor arising in the transition from a normally distributed random 
variable to one that is lognormally distributed. In the empirical work we found 
that was about equal to 0.773 and thus that the scaling factor was about 
1.A7. If this scaling factor were ignored, the estimate of expected revenue would 
be biased aowx.ward by approximately 47 percent. 

6. Empirical Findinim and Interpretation 

We first present regression results for the final models for urban 
areas and comment on some (ex post) tests for aggregation and pooling. Second, 
we discuss the factor productivity of labor, expenses, and capital, and explain 
the distributions of productivity overall and by type of enterprise. Finally, 
\ic report some simulation experiments in which we provide loans to selected 
groups of firms. We use information from the estimated revenue model to assess 
the firms* ability to repay these loans. We also consider simulations that change 
the level of schooling and the number of labor hours available to the firm. 

Tlie exact form of the final regression model is given by: 

InR, - So a^LOCATION^HOME ajLOCATION^FIXED ^ ajFIRM^AGE - ln{l e '^») 

^ V. (15) 

where: 



Tj - bo b,EXPENSES_l ^ bjEXPENSES_2 + bjEXPENSES^S ^ b,CAPITAL_l 

-¥ b,CAPITAL_2 ^ b^ln( LABOR) ^ b^TRAINING ^ b,SCHOOL_PRIMARY 

^ b,SCH(X)L_SECONDARY bjoSCHOOL_POSTSEC ^ b„EXPERIENCE 

4 bjjEXPERIENCE^ (16) 

The introduction of spline variablrs increased the number of expenses 
variables to three and the number of capital variables to two. The capital 
variable now includes the values of both physical capital and stock. Finally, 
we consider two versions of the model: one in which the schooling variables are 
measured as splines, and the other in which binary variables are used to 
distinguish levels of schooling. 
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Tftbles 6 And 7 pro«ent the regreeslon reeulta. The t-ittatlotlcs suggest 
that moat o£ the paraxneters are aignif icantly different from 0 at the 1 percent 
level. In addltlor, each model explains about 60 percent of the variation in tUa 
dependent variable. This is high by cross^section standards. 

The pattern of signs and relative magnitudes of the estimated 
parameters is quite reasonable. All levels of schooling and vocational training 
have positive impacts on revenues in the binary variable model. The results 
suggest there are diminishing benefits at the margin for postsecondary schooling. 
The spline model tells an identical story. The fact that the third spline 
coefficient is not significantly different from zero suggests that there is no 
important difference (in terms of revenues) between secondary and postsecondary 
education. 

As the sign of the linear term suggests, there are positive returns 
to work experience. While these returns may initially increase, they ultimately 
diminish. The fact that the quadratic term is negative implies that diminishing 
returns set in more quickly. There appears to be a distinct disadvantage to 
operating a business from the home as opposed to being itinerant. Finally, the 
older the firm, the greater are the estimated revenues. 

Labor, expenses , and capital variables continue the reasonable 
pattern of results. The labor parameter has the correct sign and is highly 
significant. With respect to the expenses parameters, their pattern and relative 
sizes are sensible. The two spline knots for expenses were at 830 and 2,000 intis 
respectively. Thus a firm with less than 830 intis in expenses will have an 
expenses coefficient of 1419.004. This drops to 316.666 for a firm with between 
830 and 2,000 intis of expenses, and to 234.397 for a firm with more than 2,000 
intis of expenses. The fact that the coefficients decline, however, does not 
guarantee that there is everywhere diminishing marginal productivity for 
expenses. Eventually though, the marginal products will decline. The same is true 
for capital. Here the spline knot is at 1,000 intis. Thus, a firm with less than 
I9OOO intis in stock and capital has a coefficient of 474.017 fov aggregate 
capital, and when the firm has aggregate capital in excess of 1,000 inti9, the 
coefficient is 18.003. There will eventually be diminishing returns to this 
factor for all firms. Some firms in the sample, though, may be operating in a 
range of increasing marginal productivity for capital. 

The (ex post) tests for aggregation and pooling are identical to the 
ex ante results. The hypothesis of equal structures in Lima and OUAs could not 
be rejected. Similarly, the hypothesis that male, female, and mixed enterprises 
have similar structures could not be rejected for all urban areas. ^ An important 
implication of the last test is that productivity does not differ by type of 
firm. A female firm with the same factor endowments and other characteristics 
as a male or mixed firm will have the same revenues , on average , as other 
businesses . 



^ In all cases rural firms had significantly different structures. (See Table 

A). 
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T^U 6. Scir^n^ion resultft * all ftnes (BiRary Sdtodlins Variables) 



CONSTANT 1(«o) 

LOCATION.HOME 

LOCATIONS IXED 

FIRN.ACE 

C0NSTANT2(^^) 

iXPENSES.I 

EXPENSESJ 

EXPENSES.S 

CAPITAL J 

CAPITAL J 



LASOR 



SCHOOL PklMAAY* 



SCHOOL SECONDARY 



SCHOOL POST&liC 



TRAINING 



EXPERIENCE 



experienceVioo 



9,703 
<S7.S18) 

-0.360 
(*^5.180) 

-0.033 
{-0.449) 

0.006 
(2.079) 

-5.289 
(-21.478) 

U19.004 
(10.044) 

-1102.338 
(-4.926) 

-82.269 
(-0.654) 

474.017 
(5.269) 

-456.014 
(-5.013) 

0.215 
(6.494) 

0.194 
(1.696) 

0.356 
(2.759) 

0.402 
(2.659) 

0.113 
(1.521) 

0.022 
(3.025) 

•0.058 
(-4.049) 



LLF -14!9.360 

SSR 852.963 

Adjusted R-squared 0.61614 

Mean Dependent Variable 7.26285 

St. Dev. 1.42960 



Notes: t-statfstic8 are in parentheses. 

* Excluded category is less than primary schooling cotrpleted. 
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Tibl* 7. ■•^rtuton rttulu (IpUM SdwoUne VariiblM) 



Typ* of flm 
Hwbtr of firtM 


Total 

IMS 


576 


Male 

230 


Nixad 

292 


CONSTANTUBq) 


9.720 
(57.079) 


10.03S 
(22.131) 


9.406 
(32.539) 


9.835 
(40.607) 


LOCATION.HQNE 


•0.363 
(•5.224) 


•0.302 
(-3.329) 


•0.464 
(•2.072) 


•0.431 
(-3.292) 


LOCATION.FIXEO 


•0.030 
(•0.419) 


•0.074 
(-0.737) 


0.176 
( 0.929) 


•0.147 
(-1.123) 


FIRN_AGE 


0.006 
(2.003) 


0.014 
( 3.179) 


0.003 
( 0.439) 


-0.007 
(•0.136) 


C0NSTANT2(I^) 


•5.281 
(•22.362) 


-5.338 
(•10.989) 


•5.806 
(•9.556) 


-5.839 
(-7.458) 


EXPENSES_1 


1422.047 
(10.108) 


1498.644 
(8.8S8) 


1861.097 
(4.5ld) 


823.518 
(2.545) 


EXPENSES^? 


•1105.146 
(•4.962) 


•1072.956 
(-4.022) 


•1987.134 
(-2.893) 


•354.705 
(-0.736) 


EXPENSES.3 


•88.862 
(•0.713) 


•263.425 
(-1.745) 


505.992 
(1.262) 


•233.278 
(-0.991) 


CAPITAL_1 


468.985 
(5.243) 


303.4^4 
(2.691) 


522.262 
(2.225) 


844.269 
(3.963) 


CAPITALJ 


•451.513 
(-4.992) 


•269.499 
(-2.332) 


-500.477 
(-2.106) 


•837.998 
(-3.912) 


LABON 


0.210 
(6.361) 


0.160 
(3.977) 


0.323 
(3.911) 


0.282 
(2.598) 


SCHCOL.PRIHAKY 


0.046 
(2.007) 


0.051 
(2.015) 


0.053 
(0.719) 


0.016 
(O.liS) 


SCHOOL.SECONDARY 


0.041 
(2.258) 


0.007 
(0.309) 


0.093 
(1.867) 


0.087 
(2.231) 


SCHOOt.POSTSEC 


-0.005 
(0.157) 


0.036 
(0.848) 


-0.109 
(-1.376) 


-0.010 
(-0.215) 


TR/JNING 


0.080 
(1.078) 


0.057 
(0.615) 


0.200 
(0.844) 


0.227 
(1.580) 


::>.PER1ENCE 


0.022 
(3.096) 


0.014 
(1.587) 


0.032 
(1.484) 


0.041 
(2.565) 


EXPER1ENCEV100 


•0.058 
(-4.058) 


-0.048 
(-2.640) 


-0.065 
(-1.516) 


-0.085 
(-2.914) 



LLF 


•1416.23 


-710.608 


-320.041 


-356.472 


SSR 


84(i.114 


397.669 


217.710 


196.461 


Adjusted R-squ«red 


0.61614 


0.57- • 


0.59712 


0.54541 


Ntan Dipendtnt Variablt 


7.26285 


6.8- 


7.35373 


7.98832 


St. Dev. 


1.42960 


1J 







Uutaa: t-atatistfca are <n parentheses. 

O 
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6.1 Factor Produetlvltlea 

The estimated revenue function provides acme insights into the 
behavior of factor productivity, particularly the marginal revenue products of 
fa- tore. The derivative of the revenue function with respect to a right-hand side 
variable is the marginal revenue product of that variable. These derivatives will 
differ from observation to observation and thus we can determine their 
distribution separately for all firms, female-only firms, male-only firms, and 
mixed firms. The derivatives are the product of the (unknown) price and the 
marginal product of the factor. Despite the fact that the marginal products of 
these factors remain unobservable, some interesting related results can be 
obtained for the expected marginal revenue products. 

The marginal revenue products can be thought of as shadow input 
prices. A profit maximizing firm in a competitive setting would attempt to equate 
the marginal cost of factors (prices) with corresponding marginal revenue 
products. The shadow price for a factor is deduced from the marginal revenue 
product as the amount the firm would be paying for the factor if the firm were 
being observed at a profit-maximizing equilibrium." 

For labor, expenses, and capital we can make some conjectures about 
the size of the marginal revenue products. For example, one might expect the 
marginal revenue product of labor in the informal sector to be less than the wage 
in the foro.al sector. With respect to expenses, we might expect the shadow price 
to be close to unity. Except for that part of current expenses going to purchase 
stock, ^ we would not expect any firm to spend one more inti on expenses unless 
it also expected to recoup it in revenues. 

For aggregate capital the case is less clear. It is difficult to 
deduce dynamic effects from a static model. Nonetheless the marginal revenue 
product of capital, for example, can be thought of as the rate of return to 
having one more unit (inti) of, say, etock in the firm. This is over and above 
the price that a firm will get when it sells the unit currently in stock. Table 
8 sho^7s the measured marginal r&venue products. 

A feeling for the results can be obtained by considering the row of 
means. For the total sample of firms, the mean marginal revenue product for 
expenses is 1.170 intis and is slightly in excess of the value of one inti 
suggested above." The mean rate of return to capital is 38.5 percent and the 
shadow wage for one hour of labor is .535 inti. Before considering comparative 
returns in different types of enterprises, it is useful to determine the extent 
to which the mean values are informative. Table 8 also shows the cumulative 
distribution (by decile) of the marginal revenue products for each factor and 



2' A further restriction for these results to hold is that the marginal revenue 
product curve is downward sloping at the profit maximizing equilibrium. If this 
condition is violated then the firm is not maximizing profits. 

^ Unsold goods purchased with currei.t expense money enter the inventories of 
firms. Our data set does not contai any information about inventory policies. 

2»As discussed earlier, these estimates are unbiased with respect to the expected 
revenue component. 
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Tabl* 8, Dlatribution of nuirginal r«v«au« products of Labor (L), Expenses (E) 
and Capital (R) 



Til,.- * ' 

Type of fir» 






Total 




Female 




Male 




Nixed 


OtcUt 


L 


E 


K 


L 


E 


K 


L 


E 


K 


L 


E 


K 


1 


.054 


.490 


.021 


.057 


.468 


.019 


.057 


.492 


.019 


.049 


.601 


.096 




.087 


.638 


.038 


.088 


.584 


.037 


.093 


.629 


.038 


.079 


.763 


.037 




.115 


.751 


.057 


.116 


.6C6 


.062 


.138 


.713 


.066 


.101 


.884 


.050 


4 


.147 


.860 


.078 


.150 


.814 


.132 


.110 


.817 


.094 


.125 


.985 


.060 




.190 


.992 


.116 


.200 


.925 


.232 


.375 


.957 


.178 


.147 


1.091 


.069 




.245 1.127 


.253 


.263 1.067 


.315 


.321 


1.067 


.266 


.185 


1.204 


.082 
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by each type of enterprise • It le clear that all of the distributions are highly 
skewed and that the mean value is typically no I: encountered until the seventh 
or eighth decile* Thus for policy purposes the mean is not an informative 
statistic. Moreover 9 before policy questions can be answered, it is necessary 
to determine which firms are in the tails of the distributions (high versus low 
returns at the margin), their characteristics, and the extent to which having 
a high (or low) return for one variable coincides with a high (low) return for 
another variable* 

We analyzed the distribution of the marginal revenue products of 
capital, expenses, and labor for the four sample groups: (1) all firms, (2) 
female-only firms, (3) male*-only firms, and (A) mixed firms. We also examined the 
relationship of the marginal revenue products of factors by firm to the levels 
of all productive factors. The results are presented in a set of 12 diagrams 
labelled CI, C2, CB^ CA; El, E2, E3, EA; and LI, L2, L3, LA. The letter refers 
to the productive factors, capital, expenses, and labor; the number refers to 
the relevant subg*-jups of firms above. Thus Diagram L2 shows the marginal revenue 
product of labor for women*-only firms. 

In a representative diagram the information is: In diagram CI, the 
relevant sample is all firms, ordered from largest to smallest according to the 
size of the estimated marginal revenue product of the relevant factor (in this 
case, capital) • Thus the firm with the largest marginal revenue product of 
capital becomes the first firm and the firm with the smallest marginal revenue 
product becomes the 1,098th firm. The marginal revenue product of capital is 
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DIAGRAM CI 
MARGINAL REVENUE PRODUCT OF CAPITAL 
SAMPLE VALUES: ALL ENTERPRISES 
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DIAGRAM C2 



MARGINAL REVENUE PRODUCT OF CAPITAL 
SAMPLE VALUES: FEMALE ENTERPRISES 
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DIAGRAM C3 



MARGINAL REVENUE PRODUCT OF CAPITAL 
SAMPLE VALUES: MALE ENTERPRISES 
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DIAGRAM C4 
MARGINAL REVENUE PRODUCT OF CAPITAL 
SAMPLE VALUES: MIXED ENTERPRISES 
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DIAGRAM El 
MARGINAL REVENUE PRODUCT OF EXPENSED 
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SAMPLE VALUES: ALL ENTERPRISES 
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DIAGRAM E2 
MARGINAL REVENUE PRODUCT OF EXPENSES 
SAMPLE VALUES: FEMALE ENTERPRISES 
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DIAGRAM E3 
MARGINAL REVENUE PRODUCT OF EXPENSE.^ 
SAMPLE VALUES: MALE ENTERPRISES 
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DIAGRAM E4 



MARGINAL REVENUE PRODUCT OF EXPENSES 
SAMPLE VALUES: MIXED ENTERPRISES 
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DIAGRAM LI 
MARGINAL REVENUE PRODUCT OF LABOUR 
SAMPLE VALUES: ALL ENTERPRISES 
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DIAGRAM L2 
MARGINAL REVENUE PRODUCT OF LABOUR 
SAMPLE VALUES: FEMALE ENTERPRISES 
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DIAGRAM L3 
MARGINAL REVENUE PRODUCT OF LABOUR 
SAMPLE VALUES: MALE ENTERPRISES 
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DIAGRAM L4 
MARGINAL REVENUE PRODUCT OF LABOUR 
SAMPLE VALUES: MIXED ENTERPRISES 
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measured on the left-hand vertical axis and, by construction, the plotted values 
of the marginal revenue product of capital will decrease as higher-numbered firms 
are encountered. The median firm is the 5^9"^ and for this firm the marginal 
revenue product is about ,15 inti. Notice how quickly the marginal revenue 
product of capital by firm declines as we consider the first 200 firms. 

Next consider the relationship of the marginal revenue products to 
the levels of the productive factors. Capital, expenses, and labor variables are 
all measured on the right-hand vertical axis. The variables were scaled to all 
fit on these axes. The lines C, E and L represent the lea squares regression 
lines of the capital, expenses, and labor variables respectively of firm i o\\ 
the rank (1 to 1,098) of firm i. The rank of a firm con.luuos to be deterro-'..ned 
by the size of its marginal revenue product. An asterisk in the label of a 
regrep.eion line irdicates that the slope of the regression line is significantly 
different from zero. 

These regression lines provide a considerable amount of additional 
information that explains the stributions of the marginal revenue products. 
In diagram CI we see that finns with high marginal revenue products of capital 
also had significantly lower endowments of capital. They also tended to have 
significantly lower quantities of expenses and labor. Extending the analysis to 
capital input for female enterprises (diagram 02), we see that firms with high 
marginal revenue products of capital had significantly lower endowments of 
capital. There is, however, no significant relationship between the distribution 
of the marginal revenue products and either expenses or labor. 

Two patterns can be isolated in the marginal revenue product 
diagrams. Firsts for all groups of firms and for all proc:^^tive factors there 
is a significant relationship between the marginal revenue product of a factor 
and the amount of the factor. Firms with smaller amounts of a given factor tend 
to hav£ higher marginal revenue proiiacts for the factor. St: ond, in about 75 
percent of the cases where a significant relationship exists, there is an inverse 
relationship between the marginal revenue product of one factor and the 
quantities of the other factors. This suggests that small firms are the most 
productive in terms of measured marginal revenue products. 

These results have important implications for the competitive 
structure of the informal urban retail sector. The sectoral' rapid growth may well 
c-?.gnal a greater degree of competitiveness in retail trade, and large inmmbent 
firms may be feeling the pressure of both inefficient size and falling (real) 
prices. Leaner and more aggressive small firms appear to be making significant 
inroads. Some supporting evider^ce for this ^iew comes from examining the location 
structure of firms in the upper and lower 20 percent tails. Firms with low 
returns to labor and capital are much more likely to operate out of homes and 
fixed locations while those with high returns are mobile. For the capital 
variable, firms in the upper tail are twice as likely to be mobile as firms in 
the lower tail. And female-only firms tenj to have lower capital, labor, and 
expenses than male-only and mixed firmu. It appears that women are good 
candidates for the high rates of return obtained by smaller firms. It may be 
however, that these returns at the margin can be further increased. Female firms 
nay be operating where marginal revenue product curves have a positive slope. 
In this case, growth would tend to make these firms even more productive. 
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6»2 NQnt3arametrlc Evidence 

These estimates are based on parametric methods. The results below 
are based on a nonparametrd c approach (described in appendix B). That estimates 
marginal revenue products and revenue without having to specify (parametric) 
model. In the nonparamccric analysis all the variables appearing in the 
parametric model were included except dummy variables. Since the nonparametric 
technique is robust to data transformations, the capital and expenses variables 
were not transfcim^d as splines. Graphs Bl to B6 show that the order of magnitude 
and the direction of the estimates fnm the two approaches are consistent. These 
results support the validity of the \ arametric specification. 

Diagrams Bl and B2 show p.ots of the fitted values of the deperdent 
variable against the sample values. Vhe parametric model (Bl) on av ,i.age does 
net over- or underestimate. The nonparametric model (B2) tends to overestimate 
for smaller values of the dependent variable and underestimate for larger values. 
Initially the cloud of points lies mo4itl> on the 45-degree line and then drops 
below it. The mean value of the dependent variable is about 7.2. 

A plot of the residuals from the two models (B3) shows that they 
also move in the same direction. The residuals are plotted as pairs for the same 
enterprise. Positive (negative) errors in the parametric model coincided r;ith 
positive (negative) errors in the nonparametric model. This suggests that the 
approaches estimated similar relationships. 

Diagramn B4, B5| and B6 show plots, by enterprise, of marginal 
revenue products fvc»fl the two models. Using the 45-degree line as a reference 
point, the marginal revenue product of expenses tends • to be higher in the 
parametric model, while those of labor tend to be lower. The marginal revenue 
product for cap»ital in the nonparametric model is initially greater and then 
smaller than those in the parametric model. 

These findings come from a first application of the nonparametric 
technique. Nonetheless we conclude that the directions and orders of magnitudes 
of the parametric model estimr^t^s are supported. 
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DIAGRAM Bl 
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DIAGRAM B2 
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DIAGRAM B4 
COMPARISON OF MODELS 
EXPENSE MARGINAL PRODUCTS 
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DIAGRAM B5 
COMPARISON OF MODELS 
LABOUR MARGINAL PRODUCTS 
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DIAGRAM B6 
COMPARISON OF MODELS 
CAPITAL MARGINAL PRODUCTS 
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6>3 Simulation Experiments 

The estimated revenue model can address a variety of other questions t 
For example, it can assess the Impact of policies that affect the amount, 
quality, and distribution of productive factors such as loans (either 
unrestricted or factor-specific) to a given subgroup. Evaluating such a credit 
policy would Involve estimating the effects on expected revenues and determining 
the payback period for the loan. Policymakers can also assess the revenue impact 
of social policies that raise education levels or allow family members to 
substitute work in the family business for housework (perhaps through child care 
programs) • 

Table 9 shows the effects on expected revenues, averaged over firms, 
of seven different policy experiments. The first four experiments are "simple" 
in that only one underlying variable is changed. The other four experiments are 
•compound' in that more than one variable changes. For example, in the first 
experiment, the most educated individual in the firm is given two more years of 
schooling if the number .f years of schooling is less than nine. The group of 
firms receiving this education changes from all firms, to the bottom 50 percent 
(in terms of education), and then to the bottom 25 percent (in terms of 
education) and finally, for comparison purposes, to the top 25 percent. Within 
each group, the effects on all, female firms, male firms, and mixed firms are 
calculated separately. The effect of formal schooling on revenues is 100 to 200 
Intls a month. 

The second simulation Increases the amount of labor by 100 hours a 
month. This could be accomplished by policies that reduce the costs of 
noncompliance, encourage bulk purchasing by cooperatives, and offer management 
training. The time devoted to business activities by women could be Increased 
by providing cooperative child care and facilities for meals. This experiment 
suggests that revenues will Increase by a respectable 200 to 300 intls a month, 
especially among firms in the bottom 50 and 25 percent (in terms of labor). 

The third simulation lends 1,000 intls to selected firms for 
operating expenses. The results are impressive. If all firms rucelve the loan, 
on average they will be able to repay the loan, retaining 79 intls as net profit 
for the month. Alternatively, because they are more productive when only the 
lowest quartile (in terms of expenses) receive the loans the average net profit 
is 409 intls. The small number (40 firms) of mixed enterprises in this quartile 
would be the most successful, with an average net profit of 1,285 intls for the 
month, ccmpared to 176 intls for the 163 female businesses, and 449 intls for 
the 71 male firms. 

When interpreting the fourth experiment, (each firm receives 1,000 
intls for capital expansion), the fact that the average return is less than 1,000 
intls does not mean the policies are x^ot f^^rcessful. The funds would be used to 
acquire capital that would not completely epreclate in a month. In fact, the 
ratio of 1,000 intls to the average monthly increase in revenues is the average 
payback period for the loan in months assuming zero economic depreciation. For 
example, all enterprises would take just over three months (1,000/314) on average 
to repay the loan. It should be noted, however, that firms with low capital 
endowments, mostly female firms, tend to perfcnxi better than those with high 
endowments. Two-thirds of the firms in the lowest quartile are female businesses, 
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Table 9. Sinulation results - effect* on revenue* 



Increane in 



-By- 
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Total capital t 



Given to all firms 
All enterprises 
Female enterprises 
Male enterprises 
Mixed enterprises 

Given to bottom 50 X of firms 
All enterprises 
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All enterprises 
Female enterprises 
Male enterprises 
Mixed enterprises 

Given to top 25 X of firms 
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Female enterprises 
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182 5881 281 567 

72 6711 109 729 

20 10111 56 1068 
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Notes: The bottom 50X refers to those firms that have less than the median value of t^'* ojj,!"**^^! 
for all firms. For exanple, if $1000 of expenses is provided, then only those firms with less than the median 
value of expenses ($806) receive the $1000. The same applies to the bottom 25X and the top 25X. The median and 



quarti le values are 



Years of Schooling 
Monthly Hours 
Expenses $ 
Total Capital $ 



Median Bottom 2SX Top 25X 



7.0 
234.0 
805.6 
967.7 



4.0 
113.6 
247.2 
170.5 



10.0 
386.3 
2478.3 
/♦337.8 



With an estimated payback period of less than two months (1,000/588). The payback 
period for firms in the top quartile is about 18 months (1,000/58). 

The remaining "compound" experiments (five, six, and seven) largely 
confirm the 'simple' ones. The effects on predicted revenues of firms with lower 
endowments of expenses, capital, and labor are generally higher than the effects 
on the better-endowed firms. 



Finally, in comparing the simulated increase^ in revenues it is 
examine more than just the average increases. There 



are 



important to _ 

distributions associated with these point estim/^tes. •'Landard statistical testing 
shows few significant differences among the three types of firms, but this was 
not the case among firms in different quartiles. 

The simulation results in Table 9 are quite similar to those obtained 
in the analysis of factor productivity discussed earlier. These results are very 
helpful in terms of quantifying the effects of policies for the informal sector. 
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It appears a policy of loans to poorly endowed firms # most of vhlch are female 
businesses t could offer significant social gains* 

li Policy Implicatioos 

The extent to vhich estimated productivity differs among malei 
female f and mixed firms appears to be due more to the distribution of factors 
across enterprises than to any inhei'ent advantage or disadvantage in the typ 
of firm. On average, the productivity of female firms is neither better nor worse 
than that of male or mixed firms with the same factor endowments (capital, 
expenses, and labor) • The influence of these endowments, h:* l » affects 
productivity more than the gender or education of the entrepreneur.^. Firms with 
smaller endowments tended to have higher factor productivity. Thus the process 
of retailing is the same among firms t but the endowment effect makes them 
different. Put another way, firms with less capital, expenses, or labor usually 
have higher returns at the margin but typically lower revenues. As seen in Table 
3 or Table 9, a high proportion of female firms, but a much smaller proportion 
of male and mixed firms, have low amounts of capital, expenses, and labor. In 
our sample, about one<-fourth of the businesses had little or no capital and about 
one- third carried no inventories, of which, most of these were female firms. The 
empirical analysis suggests that proactive policies would increase subatantially 
the productivity of small businesses. Providing assistance to small businesses 
makes good economic sense, particularly if directed to those with low factor 
endowments • 

The ultimate objective of policy measures is to alleviate poverty and 
improve household welfare. Improving productivity in the informal sector helps 
to achieve this goal. While we do not elabora re on implementation, two directions 
will be effective. First enterprise^^speci :ic policies that directly affect 
productivity, and second, sets of policies aimed at women that address the 
competing demands on their time. 

7.1 Enterprise-Specific Policies 

Governments and international donors have primarily assisted small 
businesses by providing low-cost credit to firms that do not have access to 
formal financial markets. Loans are small, being usually leas than $500, but 
there are many beneficiaries. Results have been good and the repayment rate often 
exceeds 90 percent. Our estimates of productivity confirm that channeling credit 
to small businesses is effective in raising productivity. Examples of different 
credit programs include the Grameen Bank in Bangladesh, the Self-*Employed Women's 
Association in India, the Banco Popular in Costa Rica, the Badan Rredlt Kecamatan 
in Indonesia, the Northeast Union of Assistance t.o Small Businesses in Brazil, 
the Institute for the Development of the Informal Sector in Peru, Fondo de 
Fomento para la Pequena Industrie y la Artesania in Ecuador, and the Small 
Projects Program of the Inter-*American Development Bank.^ 



^ See Cornia (1987), Everett and Savara (1986), Herz (1989), Hossain (1987), 
IDB (1988), Tendler (1983), United Nations (1985), and World Bank (1989). 
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Another way to help smell buai.ieeaes ia by promoting cooperetivea and 
self -help aseociationa. In addition to providing credit theee organizatione can 
make bulk purchases from wholesalers, provide storage facilities for perishable 
or nonperishable commodities, and establish marketa for entrepreneurs (see 
Bunater and Cheney 1985, de Soto 1989). 

Technical assistance programs are a third option, offering short- 
term instruction in basic management, including keeping records, marketing, 
purchasing, and dealing with municipal authorities and other formal sector 
institutions. Inter-American Development Bank (1988a) notes that instruction can 
be provided informally at neighborhood markets or at the business site. 

Most family businesses in Peru are operations that generally avoid 
complying with regulations. The performance of these businesses could be improved 
by reducing the costs of noncompliance. This would mean eliminating various forms 
of harassment by local authorities, and simplifying the process of conforming 
to the laws (for example, by making it easier and less costly to obtain a 
business license).^ 

7.2 Women-Specific Policies 

Although enterp*^ specific policies can improve the productivity, 
specific policies may be nuaed for women-only enterprises. As seen earlier, 
uhe female-only enterprises often have less capital than their male-only 
counterparts. But yet when credit is offered to finance their expenses, women- 
only enterprises do not perform well compared to men-only enterprises. Thus pro- 
skills development policies designed for women are needed to promote women's 
entrepreneurship. Furthermore, provision of childcare, prepared food, and basic 
health care services in the neighborhood may improve women* s productivity in 
informal activities. 

This study suggests that proactive policies and projects to help 
small firms will result in social gains, contribute to the alleviation of 
economic hardship, and enable the disadvantaged, especially women, to become 
effective agents in the development process. 



^ For discussions see Bunster and Cheney (1985), de Soto (1989), Mescher (1985), 
Tinker (1987), and World Bank (1987). 
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Appendix A! Nonpar aoft trie Analysis 

A nonparametric approach provides an alternative to the parametric 
model presented in the paper. The specification of functional forms is not 
required in nonparametric modeling, vhile in parametric modeling a functional 
form is explicitly defined. Also, under certain regularity conditions, the 
nonparametric estimates are consistent. This contrasts with the least squares 
approach where any misspecif ication of the functional form, however minor, will 
lead to inconsistent parameter estimates. It is not possible to say that 
nonparametric methods are more or less powerful than parametric methods the 
technique may provide a different explanation of the data. When parametric and 
nonparametric models provide similar results, it is reasonable to hold a stronger 
belief in the validity of the parametric specification. 

Nonparametric Modeling 

Consider the model: 

Yi - g(Xi) + u^ i - 1, ,n (17) 

where Yj is the i"^ observation of the dependent variable Y and X| is the i*^ row 
of the matrix of explanatory variables, X. There are k explanatory variables 
and n observations on each dependent and independent variable. The unobserved 
error term for the i* observation is Uj. 

The parametric approach to estimating this model involves specifying 
a functional form for g() and then applying a least squares or maximum likelihood 
algorithm to obtain point estimates of the parameters. The results of such an 
approach were presented in the paper. 

The nonparametric approach to estimating (17) starts with the 
observation that the model could be written equivalently as: 

Y, - g(X,) + u, 

- E(YjXj) + XX, (18) 

where g(Xj) « E(yJXj) is the expectation of Y^ conditional upon Xj. This is also 
called the conditional mean of Y,. The researcher estimates the model in (17) or 
(18) and its properties by estimating the conditional mean and how the 
conditional mean depends upon the conditioning variables. Techniques exist for 
estimating the conditional mean without specifying a particular functional form 
for g(). Of course, different distribution and regularity assumptions are 
introduced. In particular, the independent variables (drawings from which form 
the conditioning matrix X) are typically assumed, but not required, to be Jointly 
distributed random variables. As well, continuity and differentiability 
assumptions are often implicit in the estimation of the conditional mean 
function. 

The following is a brief description of the nonparametric approach. 
The reader is referred to Ullah (1988) for a more complete discussion of the 
development and use of nonparametric techniques in economics. 
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Defining Condltionftl Meane «id Their Properties 

Suppose that the vector of random variables (Y, X) haa a Joint 
density function given formally byj 

dProb[(Y,X) < (y,x)l 

f(y,x) - (19) 

d(y,x) 

The marginal density function for X is defined by: 
f.(x) - If(y,x)dy (20) 

Finally, the conditional density function of Y given X is defined byt 

f(ylx) . ffv.x) (21) 
f,(x) 

Using these definitions, the conditional mean introduced in (18) is given 

by : 



E(y|x) - Jyf(yix)dy 

r f(y,x) 

Jy_ dy 

f.(x) (22) 

In a similar fashion, the vector of changes or responses of the 
conditional mean to a change in the vector of realizations of X, is given byt 



dE(YlX) d r f(y,x,) 

. Jy dy 

dx, dx, f,(x,) (23) 

The parametric analogue of the vector of derivatives of the conditional 
mean with respect to the realizations of the explanatory variables is the vector 
of derivatives of the dependent variable with respect to the independent 
variables. In terms of our revenue model, they are the marginal revenue products 
of the factors. 

Estimating Conditional Means and Derivatives 

Equations (22) and (23) show that the only information required to 
estimate the conditional means and the derivatives is the joint density function 
f(y,x). Once this is available, the marginal density can be computed (as in (20)) 
and all the right hand side of (22) is known. As (21) shows, the derivative on 
the right hand side of (23) can be computed and the Integral can then be 
evaluated . 
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Thar* ar« oiany vays to ••tlmate • multlvarlata danslty function. For 
•Maple it is potalblc to etn«r«liz« th« on«>dim«ntlonal toehnlquo for obtaining 
histograms. Bowavar, tha raaultlng danalty aatlaata will not ba dlffarantiabla. 
Mora popular tachnlquas Involva kamal aatlmatora. Formally, tha aatlmata of tha 
multlvarlata danalty f(v) - f(7,x), vhara H - (YitX,) la glvan byt 

*f(w) - <l/nh')i K((W, - w)/h) (24) 

vhara t h la tha window width, n is tha numbar of obsarvatlona, q la tha numbar 
of alamanta in any V, (aqual to tha numbar of explanatory varlablaa, k, plua ona 
for tha dapandant variable) and K() is tha kamal function. Tha karnal function 
la typically takan from tha aat of many tlmaa dlffarantiabla multlvarlata danalty 
functions. Ona popular kamal function la tha multivariate normal or Gaussian 
density. Hote, however, that the choice of a Gaussian kemel In no way restricts 
the estimated density. Indeed, It would appear that density eatimatea are much 
leaa aenaltlve to the kernel function than thay are to the window width, h. The 
choice of the window width determines. In part, the degree of smoothing of the 
density estimate. Recent work by Racine (1989) has examined the optimal window 
width, h, in the sense of integrated mean square error. The reaulta for the Peru 
Living Standarda Survey data make use of thia optimal window width and a Gauaslan 
kernel. 
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Appendix Bi Thm Rural Modtl 

Mm hava atttmptad to fit th^- revanua modal to tha rural data«^ Tha 
raaulta ahow daflnlta •linllarltlea to the reaulta arising In the urban datai but 
ve are aomavhat leaa confident that the rural reaulta are robust. 

Table B2 ahova the pareneter estimates for the model «^ It la apparent 
that the pattern of eigne for those parametera eatlmated with aome precision 
(that let thoae vlth t-atatlatlcs more than 2) la almllar tn that In the urban 
data. For examplat labory capital and expenses (materlala) have positive marginal 
producta everywhere. But only 7 of 17 parametera are eatlmated vlth precision 
ae oppoeed to 13 of 17 In the urban data. The model explains 59 percent of the 
variation In the dependent variable. This comparea veil vlth the corresponding 
61 percent for the urban model. 

We computed values for the marginal revenue producca of labor i 
capital t and expenses for every obr.ervatlon In the sample of 288 rural 
businesses. Table B3 glvea the means i 'standard deviations » tit A decile values for 
the distributions of these derivatives In the s«4Dple. Tiese values can be 
compared vlth corresponding results for the urban model presented In Table 4. 
In general t the marginal revenue products for rural firms are lover than those 
for urban flrmaj the rural values for labor and expenses are about 80 percent 
of the urban levela^ and the r 'ral values for capital are almost the same as th^ 
urban levels. The troubling statistical feature of the rural model Is that many 
of the data polnta may be highly Influential. Of the 288 observations! 56 data 
points (20 percent of the aample) need detailed examination. Our concern arises 
from two aources: the data have high measured leverage i and the regression 
residuals are large In absolute value. The sheer number of these polnte combined 
vlth the costs of reestlmatlng the nonlinear model to examine the Importance of 
theae polnta Individually and In groups led us to concentrate our efforts Instead 
on the urban model. 

We do not argue that the estimates of the rural model are wrong. 
Indeedt as noted above i the pattern of resulte and other similarities vlth the 
urban results provide strong Indirect evidence of their quality. We notei 
however 9 that the diagnostic evidence in support of the rural model Is not a^ 
etrong as that for the urban model. 



^ Table Bl contains Information on the variables entering the rural model; the 
format Is Identical to that of urban areas. 

^ We present results for the case vhere dummy variables are used to distinguish 
schooling levels. 
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T^l« 11. DMcrfptiv* Statittid of Rural Retail Sector 



Type of ffpm 
Nunber of ffrme 




Female 
151 


Male 

90 


Hixed 
47 


Total 
288 






X 


X 


X 


X 


Place of operation 
Home 

Fixed Location 
Itinerant (Streets) 


X 


31.8 
19.2 
49.0 


28.9 
5.6 
65.6 


25.5 
25.5 
48.9 


29.9 
16.0 
54.2 


Mon.hs operated during year 


9.5 
(3.7) 


8.1 
(4.2) 


9.7 
(3.4) 


9.1 
(3.9) 


1 - 6 inonths 
6*9 months 
9 *12 months 


X 


23.2 
11.3 
65.6 


40.0 
7.8 
52.2 


21.3 
8.5 
70.2 


28.1 
9.7 
62.2 


Age of firm (Years) 




8.6 
(11.2) 


9.5 
(13.7) 


12.4 
(15.1) 


9.5 
(12.7) 


Less than 4 months 
4 months • 1 yeflr 
1 - 3 ycfjrs 
3*5 years 
5 - 10 years 
Over 10 years 


X 


7.9 
5.3 
25.8 
12.6 
19.2 
29.1 


7.8 
7.8 
18.9 
18.9 
22.2 
24.4 


2.1 
6.4 
14.9 
8.5 
25.5 
42.6 


6.9 
6.3 
21.9 
13.9 
21.2 
29.9 


Monthly revenues 


$ 


1047 
(2233) 


1574 
(2642) 


1902 
(2541) 


1351 
(2433) 


$ 1 * 500 Revenues 
500 - 1000 
1000 - 2000 
2000 - 4000 
More than 4000 


X 


59.6 
17.9 
10.6 
6.6 
5.3 


47.8 
14.4 
15.6 
11.1 
11.1 


38.3 
14.9 
14.9 
19.1 
12.8 


52.4 
16.3 
12.8 
10.1 
8.3 


Log of revenues 


s 


5.9191 
(1.4161) 


6.3073 
(1.5782) 


6.7357 
(1.3940) 


6.1737 
(1.4911) 


Monthly expenses 


% 


774 
(1S49) 


1731 
(3015) 


1455 
(2126) 


1184 
(2350) 


Spline 2 exgenses 


t 


432 
(1702) 


1239 
(2849) 


1000 
(1906) 


777 
(2180) 


Spline 3 expenses 
> 2000 


% 


285 
(1480) 


893 
(2527) 


627 
(1530) 


531 
(1891) 


$ 0 expenses 

1 - 500 
500 - 1000 
1000 - 2000 
2000 * 4000 
Over 4000 
$ 0-830 
Over 830 
Over 2000 


X 
X 


8.6 
59.6 
14.6 
9.9 
3.3 
4.0 
80.8 
19,2 
7.3 


12.2 
33.3 
15.6 
16.7 
11.1 
11.1 
56.7 
43.3 
22.2 


10.6 
44.7 
6.4 
12.8 
12.8 
12.8 
59.6 
40.4 
25.5 


10.1 
49.0 
13.5 
12.5 
7.3 
7.6 
69.8 
30.2 
14.9 



Notet: All monetary values in the table are in June 1985 intis. 
The exchange rate was $1.00 US = 11 intis. 
Standard deviations are i;' parentheses. 
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Tibia II. <Cantd) 



ERIC 



Typa of ffni PtMlt Htlt 

Nattr 9f fTr» isi ^ 

Total capita I 



Klxod 
4L 



Total 



tpl!no 2 total eepftal t 
> 1000 

t 0 Total capital X 

1-250 
250 - 500 
500 * 2000 
2000 * 4000 
MOO • 12000 
O^r 12000 
I 0 * 1000 
O^r 1000 

Total capital oxcl. atock t 

Stock (Inventory) % 

Monthly profits S 

f^rvffta > 0 X 
Faally iMrkart 



1 worker t 

2 workers 

3 uorkars 

4 or iBoro uorkars 

Adult Mia uorkars only % 
Nala workers only 
AduU fasMilt workers only 
FesMle workers only 
Adult workers only 

Monthly hours of labour 



1695 
(4016) 



15.9 
44.4 
7.3 
1S.9 
7.9 
S.3 
5.3 
74.8 
25.2 

1033 
<3'V> 

662 
(1533) 

272 
(1001) 

76.2 
(0.6) 

eo.1 

15.2 
4.0 
0.7 

0.0 

0.0 

80.8 

95.4 

80.8 



1990 
(5362) 

1S51 
(5173) 

17.8 

11.1 
14.4 
7.8 
3.3 
70.0 
30.0 

741 
(2070) 

1249 
(4495) 

157 
(2285) 

67.8 

1.1 
(0.3) 

92.2 
6.7 
1.1 
0.0 

91.1 
95.6 
0.0 
0.0 
91.1 



6079 
(15081) 

5501 
(14916) 

14.9 
23.4 
6.4 
21.3 

ilii 

53.2 
46.8 

4500 
(14217) 

1579 
(26C2) 

447 
(1984) 

74.5 

(5:!. 

0.0 
63.8 
17.0 
19.1 

0.0 
0.0 
0.0 
0.0 
70.2 



141.7 122.3 

(135.7) (116.4) 

1 - 100 Hourt X 49.0 54.4 

100 - 200 Hours 27.8 22.2 

20C - 300 Hours 12.6 15.6 

300 • 400 HJurs 4.6 5.6 

400 - 500 Hour« 3.3 0.0 

Ov«r 500 Hourt 2.6 2.2 

Log aonthly hourt 



356.8 
(314.2 



17.0 
17.0 
19.1 
17.0 
6.4 
23.4 



2S0S 
(7504) 

2074 
(7131) 

15.3 
37.3 
8.7 
15.3 
10.1 

5.9 
69.8 
30.2 

1508 
(6386) 

995 
(2952) 

167 
(1681) 

73.3 

1.4 
(0.9) 

70.8 
20.5 
5.2 
3.5 

28.5 
29.9 
42.4 
50.0 
82.3 

170.7 
(191.0) 

45.5 
24.3 
14.6 
6.9 
2.8 
5.9 



4.5265 4.3565 
(0.9902) (.0399) 



5.5194 4.6354 
(0.9029) (1.0663) 



Adult Mlt/total Hourt X 
Adult fMMlt/tottl Hourt X 
Child hourt/total Hourt X 



0.0 
90.7 
9.3 



94.3 
0.0 
5.7 



45.9 
46.0 
8.1 



37.0 
55.1 
8.0 



Eduettion (Most tductttd worktr) 



vttrt of tchooling 


3.1 
(3.2) 


3.8 

(2.5) 


5.3 
(3.0) 


3.7 
(3.1) 


tplin* 0 - 5 yttrt of tchool 


2.5 
(2.2) 


3.3 
(1.7) 


4.0 
(1.6) 


3.0 

(2.0) 


Splint 6 -10 yttrt of tchool 


0.6 
(1.7) 


0.5 
(1.2) 


1.3 
(1.9) 


0.7 
(1.6) 


Hiehttt tducttfon levtl cokbI 
Hon* X 
Pritary 
ttcor tary 


at«d 

34.4 
47.7 
17.9 


6.7 
73.3 
20.0 


6.4 
57.4 
36.2 


21.2 
57.3 
21.5 


X of ftMily werktrt Nho: 
Atttndtd pii>lic tchoolt 
Htvt vocttlontl training 


57. B 
7.4 


87.2 
8.9 


71.9 
7.1 


69.3 
7.8 


At laatt 1 fmily workar 
hat vocational trainins 


9.9 


8.9 


12.8 


10.1 


Aga of oldatt tmrkar (Yaart) 


40.8 
13.7 


39.5 
14.5 


44.0 
13.1 


40.9 
13.9 



Job axparianca (mat axpariancad workar) 

Yaart 18.4 24.0 

(14.3) (15.7) 



Yaart tquarcd/100 



5.4 

t7.2) 



8.2 

t9.7) 



25.2 
(12.6) 

7.9 

_LLSL 



21.2 
(14.8) 

6.7 
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S2« tifTMslan rwAte rural tnm • Ml f lim CIlMty Mfcoellni mtIiMm) 



CONSTANT l(^) 


9.486 


M AAV k 

(7.99S) 


LOCATlQN.HQNe 


-0.191 


(•1.197) 




-0.112 




(-0.600) 




-0.002 




(0.291) 


C0NSTANT2(k\^) 


-S.S61 




(-4.620) 


EXPENUI.1 


2068.170 




(7.518) 


EXP€NS€S.2 


•1450.S07 




(-3.029) 


EXPENSESJ 


•522.151 




(-1.714) 


CAPITALJ 


673.694 




(3.265) 


CAPiTAL.2 


-657.124 




(-3.135) 


LASOft 


0.168 




(2.633) 


SCMOOL.raiNAAY 


0.181 




(1.141) 


{CHGOL.SECONDAAY 


0.212 


(0.973) 


tCKOOl.POSTSEC 




TRAINING 


0.247 




(1.093) 


EXPENIENCE 


0.033 




(0.277) 


expenienceVioo 


•0.023 




(-1.045) 




-386.738 


SIN 


247.340 


Adjuftttd R-ftquAr«d 


0.59000 


Man Dtptndtnt Vftritblt 


6.17370 


St. Dtv. 


1.49111 



NotM: t-«t«ti«cic« tri <n psrtnthMM. 



ERIC 



- 127 - 

n A* O. Bfttrtbutton of Mj^tn*! rmmtm proAmtt of 



DMUt 


Labor 


exptnsts 


capital 


1 


.028 


.502 


.016 




.051 


.386 


.046 




.070 


.468 


.074 




.103 


.596 


.130 




.131 


.777 


.167 




.179 


.953 


.221 




.251 


1.097 


.310 




.390 


1.379 


.499 




.896 


1.776 


1.101 


10 


16.085 


5.007 


3.358 


N««n 

St Dtv 
Obi 


.427 
1.183 
288 


.964 
.747 
288 


.379 
.556 
^88 



1 1 
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CHAPTER 4t 

HOUSEHOLD PRODUCTION, TIME ALLOCATION, AND WELFARE IN PERU 
John Dagsvik and Rolf Aaborge* 



l_j Introduction 

This chapter uses the Peruvian Living Standard Survey (PLSS) data 
to analyze (a) inequality in the distribution of income, (b) labor market 
participation of men and women and the variations in hours of work, and (c) the 
relationship beWeen variations in labor supply and income inequality. We use 
a decomposing method to analyze income inequality. Furthermore, we utilize a 
structural neo-classical model to analyze household production, consumption, time 
allocation and welfare. The purpose is to study the effect on production, 
consumption, and time allocation of changes in education and wage rates. For 
example, how many men and women would participate in wage work if education were 
increased? And how would policy changes affect the mean level and the degree 
of inequality in the distribution of economic welfare? 

Most of the available information on economic inequality in 
developing countries refers to the distribution of income among earners. 
Although this information constitutes an important element for understanding the 
labor market and the related distribution of income, it is less helpful in the 
analysis of inequality as a welfare issue. A more relevant indicator of welfare 
is per capita (or per adult equivalent) household income or consumption. This 
chapter usee this indicator in an analysis of economic inequality. Our 
methodological approach is based on a suimnary measure of inequality which is 
closely related to the Gini coefficient. The essential difference is that our 
proposed measure of inequality gives more weight than the Gini coefficient to 
transfers related to the very poor. 

Based on the estimates of an econometric model of production, 
consumption and time allocation, we have examined the impact of changes in wage 
rates and education on economic inequality. In particular we demonstrate how 
female labor and educa^^ion affect economic inequality among households. 

The structural econometric model we develop and estimate is 
convenient lor simulating certain types of policy experiments. It is of labor 
supply response and the corresponding impact on economic welfare from various 
policy measures. Specifically, given similar economic conditions in Peru as of 
1985, our study suggests what we may be able to achieve, and how, for example, 
different measures would affect economic inequality. 

The theoretical model is based on the neoclassical model for con- 
sumption and time allocation. Provided the data are not corrupted by measurement 
error, this framework is useful since: 



*John Dagsvik and Rolf Aaberge, senior research fellows with the Research 
Department of the Central Bureau of Statistics in Oslo, Norway, are 
consultants to the Women in Development Division of the World Bank. 
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^ No one can spend more than his or her Income. (In other words the 
budget constraint plays a roleO 

* There Is also a time constraint of 24 hours a day. 

* It Is reasonable to assume that people are not Indifferent with 
respect to different levels of leleu.^>: and consumption. Thus 
we introduce the notion of preferences and represent them by utility 
Indexes . 

In standard models of labor supply the declslon-maker Is assumed to 
maximize utility with respect to leisure and consumption (subject to the budget 
constraint). One objection to this f ; "wevorki howevery Is that Individuals and 
households in developing countries can hardly be viewed as having full freedom 
of choice. On the contrary their Job and production opportunities are often 
severely constrained. An individual's opportunities are influenced by education 
and experience I by the structure of the economy, and by government and sector* 
specific policies. Thus it is crucial that a realistic economic model of 
household behavior accommodate variations in opportunities across households. 

The econometric model used in this study differs somewhat from the 
standard models in that the underlying decision variable is latent and is denoted 
position. By position we mean a particular combination of market and nonmarket 
activitieSf such as agricultural production combined with work in a wage-earning 
Job. A position is characterized by specific attributes i like type and level 
of output and input factors, hours of work, wage rates i and so on. These 
attributes are assumed fixed, given the position. The choice problem is viewed 
as one in which the household selects the best "package" of attributes from a 
set. This choice set is known to the household but is unobservable to 
econometrlclans . 

The set of household-specific feasible positions is represented in 
the model by a distribution function called the opportunity distribution 
(density). The opportunity density represents an aggregate measure of choice 
opportunities and it is defined as the fraction of positions with specified 
levels of attributes that are feasible to the household. For example, if the 
attributes are Job-specific hours, wages, and profits in own-farm production, 
the opportunity density measures the amount of positions with a specific level 
of wages, hours, and profits that is feasible. Due to unobserved heterogeneity 
in opportunities across households, it is natural to Interpret the opportunity 
density as a probability density . Specifically, it is the probability that a 
particular position-specific combination of attributes is feasible to a (randomly 
selected) household.' 

The econometric model is simultaneous in consumption, hours of work, 
wage rates, and profit conditional on family size and schooling. By conditional 
we mean that we have specified a conditional density for chosen hours of work. 



' This approach was developed and applied by Dagsvlk (1988) and Dagsvlk and 
Str^^m (1989), and it is related to the models developed by McFadden (1973) and 
Ben-Aklva and others (1985). 
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consumption, wage rat^a, and output given tha chosan faially 6lze and schooling. 
Thus the tnodsl Is consistent with tha notion o£ slmultanaous choice In all the 
attributes Including schooling and family size* 

While the Introduction of the opportunity distribution In addition 
to the specification of a household utility function Is appealing, It raises 
problems of functional form and the Identification of parameters of the 
opportunity density and utility function. Even If these parameters cannot be 
fully Identified without strong assumptions t the formulation has the advantage 
In that It suggests a natural and convenient way of taking Into account 
unobserved heterogeneity In opportunities and Introduces variables for Individual 
qualifications as veil as variables that characterize the community and the 
environment. At this stage the opportunity density Is specified as a function 
of the Individual's education. Specifically, the fraction of feasible vage work 
positions Is specified as a function of years of schooling. Similarly the 
fraction of nonagrlcultural self -employment positions Is specified as a function 
of level of schooling. Tills enables us to simulate the effect of Increased 
education on the allocation of time In different sectors while keeping wage rates 
and preferences fixed. We can also study the effect of schooling through 
Increased wages while keeping the opportunity density fixed. 

The labor supply functions that correspond to the utility function 
are not linear In the parameters. But our assumptions Imply convenient 
expression of the (observed) consumption and labor supply probability distribu- 
tion. This distribution Is a function of the parametern of the utility function 
and It Is used In a maximum likelihood estimation procedure. Once the parameters 
of the utility function have been estimated, we can simulate Individual household 
response. 

This chapter Is organized In the following way • Section two presents 
a brief discussion on the methodology of measuring economic Inequality and then 
applies the methodology on observed distributions of hours of work, household 
income, and per capita Income as a measure of welfare. Section three outlines 
the structural econometric model. Section four reports the estimation results 
for the econometric model. Section five discusses the policy simulation results* 
The results are summarized and policy Implications discussed In the concluding 
section of the paper. 

2. Labor Market Activity. Income Formatloni and Welfare 

This section supplements the Information on labor market activity 
and distribution of welfare reported In Newman (1987) and Glewwe (1987). One 
objective Is to examine the relative differences In hours of work among employed 
males and females by estimating the Inequality In the actual distribution of 
hours of work. For this purpose we employ a Glnl-related measure of Inequality, 
which also represents our basis for studying the distribution of Income and 
welfare. 

Second, we Identify the contribution from wage work, agricultural 
self -employment, nonagrlcultural self -employment, and unpaid family work to the 
distribution of hours of work by employed males and females. More precisely we 
decompose the Inequality In the actual distribution of hours of work. We use 
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a similar approach to assess the contribution of wage earnings of tnales, females, 
and children to the level of inequality in the distribution of household 
consumption. In this way we obtain important information about economic 
structure and the functioning of the labor market. This information is, however, 
lees helpful in the analysis of economic inequality from a welfare perspective. 
A more relevant indicator of welfare is per capita household income, which also 
constitutes the basic variable in our study on welfare. 

2.1 Measurement and Decomposition of Inequality 

A common approach for measuring inequality in distributions of income 
is to employ the Gini coefficient, which satisfies the principles of scale 
invariance and transfers. The principle of scale invariance states that 
inequality should remain unaffected if each income is altered by the same 
proportion and it requires, therefore, the inequality measure to be independent 
of the scale of measurement. The principle of transfers implies that if a 
transfer of income takes place from a richer to a poorer person without changes 
in the relative positions, the level of inequality diminishes. The reader is 
referred to Sen (1972) for a more comprehensive discussion of the normative 
implications of different measures of inequality. 

The Gini coefficient (G) is related to the Loranz curve (L) in the 
following way 

1 

G - I [U2L(u)]du. (2.1) 
0 

The Gini coefficient offers a method for ranking distributions and quantifying 
the differences in inequality between distributions. This strategy, however, 
suffers from certain inconveniences. Evidently no single measure can reflect 
all aspects of inequality jf a distribution, it can only summarize it to a 
certain extent. Consequently, it is important to have alternatives to the Gini 
coefficient. As pointed out by Atkinson (1970), the Gini coefficient assigns 
more weight to transfers in the center of a unimodal distribution than at the 
tails. As an alternative to the Gini coefficient, we will employ an inequality 
measure - the A-coef f icient - that assigns more weight to transfers at the lower 
tail than at the center and the upper tail. 

The A-coefficient (see Aaberge 1986) has a similar geometric 
interpretation and relation to the inequality curve M defined by 

M(u) ' E fXlX :£ F'(u)l . OSusl, (2.2) 

EX 

as the Gini-coef ficient has to the Lorenz curve. Here X has distribution 
function F. The A-coe£f icient is defined by 
1 

A - J [1-M(u)]du. (2.3) 
0 
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If X is an income variable, then M(u) for a fixed u expresses the ratio of the 
mean income of the poorest lOOu percent of the population to the mean income of 
the population. The egalitarian line of the Lorenz curve is the straight line 
Joining the points (0,0) and (1,1). The egalitarian line of the M-curve is the 
horizontal line Joining the points (0,1) and (1,1). Thus the universe of M- 
curves is bounded by a unit square, vhile the universe of Lorenz curves is 
bounded by a triangle. Therefore, there is a sharper visual distinction between 
two different M-curves than between the two corresponding Lorenz curves. Note 
that the M-curve will be equal to the diagonal line (M(u)-u) if and only if the 
underlying distribution is uniform (0,a) for an arbitrary chosen a. The A- 
coefficient then takes the value 0.5, while the maximum attainable value is 1 
and the minimum attainable value is 0. 

Note that w(u) - L(u)/u, which implies 

A » j j "!- L(u)j du . (2.4) 
0 

Alternative expressions for G and A are given by 



00 y «w 

1 r r "If . (2.5) 

j~J J (y-x)dF(x)dF(y) y(2F(y)-l)dF(y) 

0 0 0 



and 



00 y 00 

^ " ex"! j dF(x)dF(y)"~- I y(UlogF(y))dF(y), ^^'^^ 

0 0 0 

respectively. 

Given the inequality in the distribution function F measured by A or G, 
the next step is to identify the sources that make substantial contri" "''^ns to 
the inequality. Assume that the main variable X is the sum of s ddftert. »ctor 
components , 

X - S X. (2.7) 
i-1 

According to Aaberge (1986), A and G satisfy the following decomposi- 
tion rules 

A - T: -1 a, (2.8) 
i«l M 
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where /i^ //i 1g the ratio between the means of and X, respectively i and Is, 
loosely spoken, the conditional A* Inequality of factor i given the units rank 
order In X. Analogously, 

G - Z 7i (2.9) 

1-1 /i 



where 7^ related to G has a similar Interpretation as related to A. 

Notice that and are measures of interaction between factor 1, 
Xj, and the sum X. Assume for example that /i^ > 0. Then, a negative value of 
a, or 7| expresses negative interaction and means that factor 1 has an equa?lzlng 
effect on the inequality in the distribution F of X. A positive value expresses 
a disequalizing effect on the Inequality in ¥. For < 0, then positive values 
of and 7^ express an equalizing effect on the inequality in F« For /^^ < 0, 
then positive values of and 7^ express an equalizing effect on the inequality 
in F. 

2*2 Inequality in Distributions of Hours of Work for Males and Females 

In this section we focus on the distribution of hours of work among 
employed persons. The objective is to estimate inequality in distributions of 
hours of work, i.e., relative differences in hours of work among employed 
persons. A similar study for children and households is reported in Dagsvlk and 
Aaberge (1989)* 



Table 1: Employment rates, annual mean hours of work and A* inequality in 

distributions of hours of work for males and married and unmarried 
females, by region 



Females 







Males 






AlJ 






Married 




Unmarried 




Em- 
ploy- 
ment 
rates 


An- 
nual 
mean 
hours 


A- 

inequality 


Em- 
ploy- 
ment 
rates 


An- 
nual 
mean 
hours 


A- 

inequality 


Em- 
ploy- 
ment 
rates 


An- 
nual 

mean A- 

hours inequality 


Em- 
ploy- 
ment 
rates 


An- 
nual 

mean A- 

hours inequality 


Peru 


.82 


2,351 


.396(.004) 


.64 


1,746 


.521(.004) 


.69 


1,728 .521 (.005) 


.57 


1,775 .521(.006) 


Lima 


.77 


2,356 


.398(.008) 


.51 


1,594 


.569(.008) 


.55 


1,580 .586(.011) 


.47 


1,611 .547(.012) 


Other 
urban 


.76 


2.286 


.43A(.008} 


.56 


1,656 


.563(.007) 


.62 


1,613 .573(.009) 


.49 


1,717 .546<.011) 


Rural 


.91 


2,388 


.370(.006) 


.79 


1,868 


.467C.005) 


.81 


1,844 .455(.066) 


.75 


1,912 .A83(.008) 



Note: Nciit>ers in parentheses are standard deviations. 



1 r- - 
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Table I examines regional emploTment and regional distributions of 
hours of work for employed males and females aged 15-70 The participation 
rates for males and females are considerably higher In rural than In urban areas. 
Rates for married females are higher than those for unmarried females , perhaps 
due to an Income effect. Females In rural areas work considerably longer than 
females In urban areas. Males also work longer In rural areas , but the 
difference Is less significants 

The figures In table 1 may cover large Individual differences In 
hours of work. We now employ the A-coef f Iclent as a measure of the relative 
differences In hours of work (see section 2.1); corresponding results based on 
the Glnl coefficient are given In Appendix A. The estimates of the A-coef f Iclent 
are displayed In table 1. 

The Inequality estimates show large Individual variations In hours 
of wo-/,;, particularly among females. Except for rural women, the Inequality 
In the distribution of hours of work Is significantly higher than If the 
Individual hours of work were generated randomly. I.e. from a uniform (0,a) 
distribution for an arbitrary a. There are not, however, significant discrepan- 
cies In Inequality between the distribution of hours of work for married and 
unmarried females. Inequality Is lowest In the rural area for both males and 
females • 

The observed distribution of hours of work Is the result of a process 
where the Individuals make decisions on hours of work In each sector simul- 
taneously. The sectors are defined as (1) wage work, (2) nonagrlcultural self- 
employment, (3) agricultural self -employment, and (4) unpaid family work. By 
decomposing the overall Inequality In the distribution of hours of work with 
respect to these sectors, we obtain Information about the contribution of each 
sector to the overall Inequality. (It Is understood that the behavioral labor 
market adjustments are given) . 

By applying the decomposition method for the A-coef f Iclent , we obtain 
the results In table 2. For females the first and third column (second and 
fourth for males) give the relative contribution from each sector to overall 
Inequality and to total hours of work, respectively. The fifth and sixth column 
give the Interaction coefficients. The positive Interaction coefficients 
demonstrate that each sector has a dlsequallzlng Influence on the distribution 
of hours of work In each region. Note that the sectoral contribution to overall 
Inequality for females Is equal to the products of the figures In columns three 
and five divided by 100. Consequently, the sum of the first four sectoral 
Inequality contributions for females In table 2 Is equal to the overall 
Inequality (0.521) In the distribution of houro of work for females in Peru. 



^ Individuals are classified as employed if they worked one hour or more 
during the seven days or 12 months prior to the suirvey. The definition and 
measurement of annual hours of work are reported in Appendix 2. 
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Tabic 2: Docomposition o£ th« A- inequality in distributions o£ hours of work 
for females and males, with respect to (1) wage work, (2) nonagricul- 
tural self -employment, (3) agricultural self- employment and (4) unpaid 
family work, by region 



Region (level of 
Inequality for 
females and males) 


Employinent 
sector 


Sectoral fraction 
of overall inequa- 
lity (Dcrcent) 


Sectoral fraction 
of totul hours of 
woric (Dcrcent) 


Interaction 
coefficient 


Female 


Male 


Female 


Male 


Female 


Male 


Peru 

(0.521) 

(0.396) 


1 
2 
3 

H 


el .y 
28.5 
7.5 
42.1 


10 o 

jy .y 
27.2 
17.7 
15.2 


24.1 
7.8 
46.1 


20.3 
16.1 
20.7 


U • 9 1 0 

0.618 
0.501 
0.476 


0 368 
0.531 
0.435 
0.292 


Lima 

(0.569) 

(0.398) 


1 

2-^3 
4 


53.2 
37.8 
9.0 


58.3 
40.4 
1.3 


52.8 
33.0 
14.2 


66.6 
29.8 
3.6 


0.573 
0.653 
0.360 


0.348 
0.539 
0.144 


Other urban 

(0.563) 

(0.434) 


1 

2^3 
4 


25.4 
53.8 
20.8 


44.7 
50.7 
4.6 


26.1 
45.8 
28.1 


50.4 
39.4 
10.2 


0.547 
0.661 
0.417 


0.385 
0.558 
0.195 


Rural 

(0.467) 

(0.370) 


1 
2 
3 

4 


8.6 

13.1 
13.2 
65.1 


26.8 
8.3 
35.2 
29.7 


7.5 
11.2 
13.6 
67.7 


24.4 
6.8 
31.9 
36.9 


0.536 
0.543 
0.455 
0.449 


0.403 
0.451 
0.409 
0.298 



Note: Fraction of overall inequality 



[(Fraction of total hours of work) x (Interaction coefficient) 1 



I 



Overall inequality 

22.0 X 0.518 



i 



Example ; Wage sector's fraction of overall inequality for females in Peru - 



= 21.9 



0.521 



According to table 2, wage work plays a predominant role for males 
and females in Lima and for males in other urban areas. In rural areas males 
and females work mainly in the agricultural sector, but the wage work accounts 
for almost 25 percent of the total hours of work for rural men. 

The large interaction coefficients in table 2 suggest that females 
with long total hours work more hours in each sector than females with short 
total hours of work. To a certain extent this conclusion is also valid for 
males. For males, however, there is a weak interaction between the hours worked 
as an unpaid family worker and total hours of work. This means that males with 
short total hours of work do nearly as much unpaid family work as males with long 
total hours of work. Note that the self -employment sectors have the largest 
interaction coefficients, which implies that these sectors make the largest 
contributions tr» the observed differences in hours of work among both sexes. 

2.3 Inequality in distribution of household consumption 

This section deals with measurements of economic inequality. Such 
studies depend on the definition of income, the unit of observation, the period 
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of time over which the chosen income variable i© measured, and a summary meaaure 
of inequality. 

We define the basic income variable as consumption defined aet^ 
consumption - Z wage earnings 

Z net entrepreneurial income 
£ other income* 

In this definition savings are included in consumption. Note that 
consumption of home-grown food and other in-kind income is given a monetary value 
so that net entrepreneurial income includes consumption of these items. The unit 
of observation is the household and the reference period is one year. The "2"' 
in the definition of consumption means sum over all persons who lived in the 
household during the year in question. 

As a supplement to the information on individual variations in hours 
of work given in section 2.2 we give estimates of the A-coef f icient for the 
regional distributions of hours of work among households: 

Other 

Peru Lima urban areas Rural areas 

0.A87 O.A97 0.492 0.458 

(0.004) (0.009) (0.008) (0.006) 

(Standard deviations in parenthesis) 

The figures for Lima and other urban areas are approximately equal 
to the inequality in a uniform (0,a) distribution. When we plot the respective 
underlying inequality curves » however, we find that households in the lower and 
upper tails of the observed distribution have longer hours of work than in the 
uniform (Ota) distribution. As for the distribution of hours of work among 
individuals (see table 1) the inequality in the corresponding distribution among 
households is lowest in rural areas. 

In spite of large inequality in the household distribution of hours 
of work, we cannot automatically ascertain the immediate implication for the 
inequality in the corresponding distribution of household cons\amption. The 
distribution of consumption is the result of preferred hours and offered wages 
and prices, and will therefore depend on the wage rate, the returns to self- 
employment activities, the hours of wage work and self -employment, and nonlabor 
income as well as the interdependence among these variables. For example, if 
households with high returns to self-employment activities work longer hours than 
households with low returns to their self -employment activities, and if in 



See appendix 2 for details. 
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addition a positive relationship exists between wage rates and the household's 
hours of work In the wage sector i then ve must expect more inequality in 
consumption than in the distribution of hours of work* 

Table 3 shows mean and median household consumption and inequality 
in the distribution of consumption among households. Note that these estimates 
are based on fewer observations than the estimates used in tables I and 2 because 
we have excluded households with observed negative net entrepreneurial income. 
The large figures of the A*coef f icient in table 3 revc 1 extreme income 
inequality. The mean consiunption of the richest 5 percent of the households is 
128 times the mean consumption of the poorest 50 percent of the households! and 
If 355 times the mean consumption of the poorest 10 percent. 



Table 3: Mean and median distribution of household consumption (in Intls) t 
and A-Inequality among households i by region 





Peru 


Lima 


Other 
urbari areas 


Rural areas 


Number of observations . . 


4.622 


1,287 


1,3^6 


2,019 




42,500 
(10,066) 


40,120 
(2,250) 


71,104 
(32,912) 


25,373 
(8,273) 




11,433 


22,344 


15,660 


4,423 




0.864 
(0.033) 


0.680 
(0.016) 


0.892 
(0.049) 


0.895 
(0.034) 



Note: In intis (Peruvian Currency) at June 198S prices. Standard deviations in parentheses. 



The results in Table 3 show that the inequality in the distribution 
of consumption is considerably higher in rural areas than in Limai even though 
hours of work were more equally distributed in rural areas. To obtain 
information on why inequality varies across distributions , we will examine the 
impact of different income sources on overall inequality. By decomposing the 
inequality in the actual distribution of consumption by males, femalesi and 
children's wage earningsi and by households' net entrepreneurial incomei we may 
see why the consumption distributions differs across regions. By applying the 
decomposition method for the A-coef f icienti we obtain the results in table 5. 
The interpretation is analogous to the interpretation of table 2. To give an 
impression of the variations behind the coefficients for Peru in table S, table 
4 displaye mean household consumption by deciles i corresponding mean earnings 
for males, females , and childreni mean entrepreneurial household income and mean 
other income for each decile. Since the decile-specific mean wage earnings for 
females increases with increasing deciles, the corresponding interaction 
coefficient takes a large positive value, which is in accordance with the 
estimate (0.842) in table S. Bat if the decile-specific means are equal, then 
the corresponding interaction coefficient would become zero or approximately 
sero. 
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Tftbl« A; Mftan consuisption for houssholdt living in Psru d«cil«8 decomposed 
with respect to ferasles, males and children's wage earnings and with 
respect to the households net entrepreneurial income and other income 



' ^ " ' Decf U OicTTe 

specific specific 

Dccilt rptcific mean mean net mean of 

Decile Mean Naoe earnings for entrepreneurial other 

household Females Males Children income income 

consunption (15-70) (15-70) (7-14) for l^ouseholds 

— 1 ~T97 13 ?5 T 525 TI 

2 1,700 M 222 15 1,296 87 

3 3 443 192 793 27 2,268 163 

4 6,077 387 1,984 42 3,270 394 

5 9,478 884 3,634 29 4,203 718 

6 13,643 1,367 6,086 63 5,244 883 

7 19,082 1,741 8,220 • 35 7,630 1,456 

8 27,073 4,665 10,902 214 10,723 1,924 

9 41,140 4,718 15,592 53 16,970 3,807 

10 302,982 20,460 31,874 326 242,670 7,651 

All 427553 5;5T? 77955 85 297461 17691 



Sotel Intia at June 1985 pricen. 



Table 5: Decotsposition o£ the A<> inequality in the distribution of consumption 
by males I females » and children's wage income, and by net entrepreneu- 
rial household income plus other income i by region. 

Fraction of Fraction of 

Region Income overall in- consunp- 

(Level of (consumption) equality tion Interaction 

inequality) factor (percent) (percent) coefficient 



Females (15-70) wage earnings . 
Malev (15-70) wage earnings . . 
Peru (0.864) Children's (7-14) wage earnings 

Households net entrepreneurial 

income 

Other income 



7.6 7.8 0.842 

16.0 18.7 r.742 

0.1 0,2 0.635 

72.7 69.3 0.9UJ 

3.6 4.0 0.767 



Females (15-70) wage earnings • 
Males (15-70) wage earnings . . 
Lima (0.680) Children's (7-14) wage earnings 

Households net entrepreneurial 

income 

Other income 



18.5 17.0 0.741 

35.9 39.5 0.618 

0 0.1 -0.076 

38.2 34.9 0.744 

7.4 8.5 0.596 



Females (15-70) wage earnings . 5.1 5.6 0.805 

Other Hales (15-70) wage earnings . . 8.1 11.5 0«629 

urban (0.892) Children's (7-14) wage earnings 0,1 0.1 0.741 

Households net entrepreneurial 

income 84.8 80.2 0.943 

Other income 1.9 2.6 0.665 





Femsles (15-70) wage aarnings . 


2.2 


2.4 


0.829 




Males (15-70) wage earnfngs . . 


9.7 


10.9 


0.795 


Rural (0.89S) 


ChUdrcn'a (7-U) wage earninga 


0.3 


0.4 


0.77A 




Households net entrepreneurial 


85.7 


8A.1 


0.911 










2.1 


2.2 


0.866 
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Male wage earnings in Lima provide almost AO percent of household 
consumption which is attained at the expense of about A3 percent of the 
households • total hours of work in wage employment by male members of the 
household. For females i the corresponding figure is about 17 percent, which 
reflects 17 percent of the households • hours of work. Despite the fact that this 
particular structure in the distribution of hours of work among households is 
maintained in the distribution of consumption among households » consumption is 
considerably more unequal than hours of work. The explanation is that the 
interaction coefficients referring to the consumption distribution for Lima, 
given in table 5, are considerably larger than the corresponding interaction 
coefficients related to the distribution of hours of work reported in Dagsvik 
and Aaberge (1990). This result is due to skew distributed wage rates and a 
positive correlation between wage rates and hours of work. By applying a 
particular non-linear decomposition method (not reported here) we also found 
that the wage rates contributed more strongly to inequality in the distribution 
of household consumption than hours of work in the wage sector. These effects 
are stronger for females than for males. 

Note that the interaction coefficient for children's wage earnings 
in Lima is weakly negative i which means that children's wage earnings have a 
modest equalizing effect on the distribution of consumption among households. 
This effect is in contrast with the effect of children's wage work on the 
inequality of the corresponding distribution of hours of work and is mainly riue 
to nonworking children of rich households with low or medium total hours of 
work. In both cases the children's contribution to overall inequality is of 
minor importance, as shown in the first column of table 5. 

In contrast to the results for Lima, wage earnings in other urban areas 
yield a modest contribution to total household consumption, compared to the 
contribution of the household's hours in wage work to the households' total hours 
of work. The fractions are, respectively, 17 and AO percent. As in the case 
for Lima, the interaction coefficients related to the distribution of consumption 
are considerably larger than the corresponding interaction coefficients for the 
distribution of hours of work. Similar results hold for the rural areas, 
although the distribution of household consumption seems to a greater extent to 
reflect the distribution of household hours of work. 

2. A Inequality in Distributions of Per-Cat)ita Household Consumption 

The information in section 2.3 about the economic structure of the labor 
market must be interpreted cautiously when analyzing welfare because of the 
variations in household composition and size. To allow tor the fact that some 
households have several persons while others have just one, we ne^d an 
alternative to household consumption as an indicator of welfare. Clearly, an 
index of welfare using the information on household size and composition is 
required. In the PLSS data an equivalence scale accounts for this heterogeneity. 
Specifically, the costs of children are specified in terras of fractions of one 
adult. The weights are 0.2 for a child under 7 years old, 0.3 for a child aged 
7 to 12, 0.5 for a child 13 to 17, and 1 for a person over 17. The sum of these 
weights for each household is uued as the scale. Consumption per capita is 
defined as household consumption relative to the equivalence scale and it is used 
as an indicator of household welfare. Note that these weights are consistent 
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with the weights estimated for Sri Lanka and Indonesia by Deaton and Mullbauer 
(1986) and have been applied by Glevwe (1987) In analyzing the distribution of 
welfare In Peru In 1985-86* Glewwe's analysis Is based on expenditure data 
rather than on Ixicome data* 

The lack of sufficient data m^^kes It Impossible to distinguish consump- 
tlon levels among members of the household* Therefore we have to assume that 
the welfare level of an Individual Is equal to the per capita consumption of the 
household* It Is particularly Interesting to examine the relationship between 
the distribution of per capita household consumption among households and the 
distribution of per capita household consumption among persons* 

Table 6 shows average welfare levels for Llmai other urban areas i and rural 
areas. The figures show considerable differences In welfare between adults and 
children 9 and between urban and rural areas* The large differences between 
corresponding medians and means Indicate extremely skewed distributions i which 
are confirmed by the estimates of the A-coef f Iclent In table 7* 



Table 6t Mean and median per capita consumption among persons by sex, age, 
and region 



other 

Populo- Peru Una urban areas Rural areas 

tion Mean Median Mean Median Mean Median Mean Median 



All 11,692 3,332 10,668 5,983 19,139 4,190 7,454 1,404 

(24,126) (6,541) (6,952) (10,633) 

Females 13,282 3,508 10,406 6,036 25,154 4,143 6,654 1,332 

(7,376) (2,256) (2,185) (2,935) 

Males 12,207 3,820 11,529 6,418 20,013 4,423 7,097 1,516 

(7,004) (2,090) (2,054) C2,860) 

Children* 10,118 2,965 10,118 5,404 13,630 3,945 8,150 1,380 

(9,746) (2,195) (2,713) (4,838) 



Note: Intis figures at June 1985 prices. Number of observations in parentheses. 
• Less than 15 years old. 

Table 7 shows only Inslgnlt ant differences In Inequality across 

per capita household consumption among households and persons* This Is In line 
with the rtisults reported by Berry (1988). More surprising Is the finding that 
the Inequality In per capltt; ousehold consumption differs little from Inequality 
In the corresponding distribution of total household consumption (compare tables 
3 and 7)* This result is due to an extremely unequal distribution of consumption 
(income) in Peru in 1985-86. Glewwe (1987) reports that this was also the case 
in 1966, when the Gini-coef f icient for per capita income inequality among persons 
was 0.666. We estimate the Gini-coef f icient of the distribution of per capita 
household consumption among persons in 1985-86 to be 0.789 (see Appendix A, table 
G3). 
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TabU 7: 


A-ln«quallty in dlttributiont of p«r capita consunptloa among 
houaaholds and paraona, hf ragi'^n 




Peru 




Other urban 
areas 


Rural 


Households 


857 

(.029) 


.676 
(.017) 


.881 
u048) 


.895 
(.032) 




856 

{.014) 


.662 
(.008) 


.883 

<.021> 


.888 

(.016) 



Note: Standard deviations in parentheses. 



3. The Econometric Fraacwork of a structural Neoclmggical Model 
3.1. Theoretical Model 

Thifi section focuses on the essential features of our framework and 
its relationship to the traditional approach in the empirical analyses of labor 
supply (see Killingsworth 1983). For the sake of simplicity we take the case 
of one individual. The traditional approach starts by postulating a direct (or 
indirect) utility function in leisure (nonmarket activities) and consumption from 
which the labor supply function is derived by maximizing utility subject to the 
budget constraint. (Alternatively, the labor supply function is postulated 
directly so that it is consistent with a well-defined utility function). In this 
approach it is assumed that the individual is free to adjust his or her hours 
of work. The notion of rationing with respect to job offers or hours of work 
is rarely taken into account. Another feature of most empirical models is the 
assumption of linear laoor supply curves. Linear supply functions imply a 
particular and quite restrictive form of the utility function that seems 
unjustified a priori. For example it implies that the ""backward bending caae* 
is excluded a priori. 

The alternative empirical approach we use here is consistent with 
neoclassical theory but it departs from the econometric specifications used by 
others. We assume that the essential choice variable is 'job* or 'position* 
and that hours of work and wage rates are determined once the position is given v 
By position we understand a particular combination of market and nonmarket 
activities. For example, one position may be defined as specific farmwork tasks 
combined with a particular wage work job. Thus hours of work and wage rates are 
attributes that characterize the positions . Let (Hj, Wj) be the hour-wage 
combination of position. Here j is an indexation of the position. For nonmarket 
positions, Wj«0. The choice set is assumed known to the individual but is 
unobserved by the econometrician. Only the hours of work and wage rates are 
observed. That is, the hour-wage combination associated with the chosen position 
is observed* 

To make the exposition as simple as possible, we assume that the set 
of feasible positions, B, (choice set) is finite (relative to the individual). 
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The Individual's maximisation problem can be described ae follows. The budget 
constraints are given by 

h » Hj (3.1) 

C » HjWj + I (3,2) 

j e B (3.3) 

where I is nonlabor income. Equation (3.1) states that for a given position 
hours of work are given. The third equation states that B is the set of feasible 
positions. Equation (3.2) is the standard economic budget constraint. 

Let 

U(h,C,j) » v(h,C) + ej 

be the individual's utility of hours of \tork, h, consumption, C, and position, 
j. We assume th^^c this utility can be decomposed in a structural term, v(h,C), 
(common to observationally identical individuals) and a random term, ej, that 
reflects individual preferences for positions with the same level of hours and 
consumption. Thus Sj takes into account heterogeneity in tastes across 
individuals with respect to positions as well as the unobserved attributes of 
the positions. 

The random term ej is assumed independent of the choice set of 
feasible positions. Thus our approach is in fact a type of disQQuilibrium model 
in which the choice opportunities are considered fixed. The individual's problem 
is to find the position j e B that maximizes 

v(H3, H,Wj+I) + Oj. 

Now let B(h,w) be the set of positions for which Hj^h, Wj«w, jcB and let n(h,w) 
be the number of positions in B(h,w). 

Formally, the probability that the optimal position has hour-wage 
combination (h,w) is expressed as 

^(h,w) «P { max (v{Hj,HjW3+I)+ej) « max(v(Hj,HjWj+i) + ej) }. 
jeB(h. w) jeB 

Moreover, if we assume taat the random preference terms e^ are independent, 
ertreme value distributed across positions, we get immediately from the formal 
theory of discrete choice as developed by McFadden (1973) (see Maddala, 1983) 
that 

n(h,w)exp(v(h,hw+I) ) 

^(h,w) - . (3.4) 

E n(x,y)exp(v(x,xy+I) ) 
x,y 
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Let 

n(h,w) 

g(h,w) - 

S n(x,y) 

x»y 

be the fraction of positions with hours and wages equal to (h,w) that are 
feasible. By inserting in (3.4) we get 

g(h,w)exp(v(h,hw+I)) 

^(h,w) - • 

S g(x,y)exp(v(x,xy+I) ) 

x,y 

This model is analogous to the one developed by Ben-Akiva et al. 
(1985) The ft-nction ^ expresses the labor supply density. Ite observable 
counterpart is ,he fraction of individuals who work h hours at wage rate w. 
Instead of the usual specifications where the labor supply density is expressed 
as a function of the parameters of the labor supply function we realize from 
(3.5) that in our model the density is expressed as a function of the structural 
part of the utility function. 

Moreover, this model allows the notion of rationing. Specifically, 
(3.5) expresses the aggregate labor supply as a simple function of the mean 
utility, V, and the opportunity density, g(h,w). 

Let us consider a particular extension to the case where the 
individual has the choice of participating in two sectors — wage work and 
informal sel f -employment . In this case the set of feasible positions consists 
of combinations of market activities and type of •.•oduction. Thus a specific 
position defines the type of wage work, type of production, and so on. To a 
position j there correspond attributes 

( Hj, H*, Wj, Tj ) 

where i5, and H* are hours of work in wage work and self -employment, is the 
wage rate, T^ is a variable characterizing technology (unobservable) associated 
with position j. 

Now the budget constraints take the form 
C • HjWj ■•• Yj + I (3*^) 
Y, - F ( H* ) Tj (3.7) 

where F (H*,) T, is a profit function conditional on hours and Yj is the profit. 
(For analytical convenience we assume the structure to be of the multiplicative 
form. ) 
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Tha essential postulate that ensures identification is that the 
opportunity density with respect to offered hours is assumed to be uniform. We 
assume no constraints on hours of work (given that work in the respective sectors 
is available). The offered distribution of wages across positions (conditional 
on education) is assumed to be log normal with mean dependent on experience and 
level of schooling (splines). The opportunity density of the profit (conditional 
on hours) is aesuroed log normal with mean that is log linear with an interaction 
term in hours. Unlike Jacoby (1988) our approach accounts for possible 
simultaneous equation bias, and does not distinguish between output from 
agricultural and nonagricultural self-employment. In the actual empirical 
application below a continuous analogue to the discrete model above has been 
estimated. For details we refer to Dagsvik and Aaberge (1989). 

3.2. Mod el Bpecification 

The preferences are represented in the model by a Box-Cox type 
utility function that is additively separable in consumption and in each of the 
individual's leisure. The leisure terms are parameterized as a function of age 
and for females we have added the number of children below six years of age in 
interaction with hours of work in the wage sector. Thus the systematic term, v, 
of the utility function is assumed to have the form: 

((1+ C -1) 
v(h, hp, C, f) - 1000 

(C-1) 

+ Z (o^ + Qj log + aj(log Ajm)') 



+ Z (a, + a, log Ajf + a,o(log Ajf)') 

+ a„ Z hjF fj + o,j 2 Dj„ (3.8) 



where is defined by 



L„ - 1 --IliL . r = F,M, 
8760 

C s per capita household consumption, 

= number of children less than six years, 
Aj, * age of household member j# gender r = F,M, 
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hj^ ■ total annu&l hours of work for household member ji gender r 
hjp « annual houre of wage work, female ji 

and 

r 1 if male j has hours of work in (2475, 2525) 
^ 0 otherwise. 

Except for the term a^^ Z hjp fj , utility is assumed additively 
separable in consumption and leisured Note that apart from the peak at full- 
time (2475,2525) tne utility of consumption is concave and increasing when 
< 1, ttj < 1, < 1 , 

+ ttjlogAj,^ + o^(logAjM)' > 0 

and 

+ a^logAjp + o^^ (logAjp)^ > 0. 

The dummy variable, D^,^, allows males to have a particular preference for total 
hours of work in the interval (2475, 2525). The motivation for introducing this 
dummy is that the data shows a marked concentration of hours in this interval 
both for males that are engaged in wage work as well as in farm and nonfarm self- 
employment. This can only occur 

(1) if male» have a particular preference for full-time work, 

(2) if there are constraints on hour^i (there are more full-time work 
positions relative to other positions), 

(3) if the data are corrupted by measurement errors. 

The estimated model is consistent with all these explanations but 
we are not ak>le to identify which is the true one. 

The conditional profit function for the rural area given inputs is 

specified as 

log y « fip + fljlog{l+h*jj) + fljlogCl+h*^) + fi3log(l+h*g) (3.9) 
+ fi4log(l+h*jj)log(l+h*p) + fl5log(l+TOT^ O 
+ fielO9(l*T0TDRIED) + fi7MAXED + T 

where 

y profit of household from self -employment (both farm and 

nonfarm) 

* 

h M B total male hours of work in self-employment 

hp « total female hours of work in self-employment 
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he " total child hours of work in »elf-employmont 

TOTWET « total area of watered land 
TOTDRIED « total area of dry land 

MAXED » length of schooling of most educated member of the household 
T " random error term - normally distributed. 



T is supposed to account for unobserved choice variables that affect 
the production technology. The distribution of the technology attribute, T, is 
assumed to be normal N(0,t), and it is assumed to be independent of other input 
factors. Note that the land variables appear only in agricultural production, 
not in nonfarm production. 

The conditional profit function for Lima is specified as 

logy « ^0 + /3ilog(l+h*^) + /SjlogCl+h p) 

+ ^jlog(l+h* ) log (1+h* ) + ^4 MAXED + T . (3.10) 



Let g^ be the fraction of all self^-employment positions that are 
feasible for the household. Let g, be the fraction cf feasible positions for an 
indiyidual of sex r, r»F,M, that are nonfarm self -employment positions. Let g , 
and g, be defined analogously as the corresponding opportunity probabilities for 
farm self-^employment and wage work, respectively. 

We have parameterized g^ as 
B 

1 - g, « ' (3.11) 

a4fi(l-a) 

where 

fl - n [(l-g, )(l-g , 
r»F,M 

and ntpi m^^ are the numbera of femalea and males in the household and 1 > a > 0 
is a parameter. The case a>:l corresponds to the case in which all self-employ- 
ment opportunity sets are independent across household members. The particular 
parametrization (3.11> has been chosen for cmnputational convenience. Finally, 
we have introduced g, which is the fraction of feasible eelf-employment posi- 
tions that yields positive profit during a period (one year) . The rationale 
behind g, is that in addition to a limited set of feasible self -employment 
positions is the fact that a successful business does not necessarily yield 
positive profit through every period. In fact the data demonstrate that profit 
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ie negative for eome households during the period of the data collection. We 
may interpret alternatively aa the (average) fraction of the year the business 
is likely to operate with positive profit. A rigorous treatment of the choice 
of self-*employment activity would of course require a model for decision under 
uncertainty. 



The offered wage densities are assumed log normal where the means 
depend on experience, SPLYRSCl, SPLYRSC2, SPLYRSC3 where experience is defined 
as age minus length of schooling minus 6 and 



(SPLYRSCl, SPLYRSC2, SPLYRSC3} 



(x,0,0) if X 2 5 
{5,x-5,0) if 5 < x 5 10 
{5,5,x-10) if x > 10 • 



4_j Summary Statistics and Parameter Estimates 

The summary statistics of the variables generated from the household 
8urve\ data are presented in Table 8 for Lima and rural areas. There are 
differences in observed household behavior in production and consumption, and 
in individual and household attributes. For example, consumption (income) per 
capita is much higher ia Lima than in rural areas. Women in Lun.^ spend more 
hours in wage worlc than women in rural areas; women in rural ^.reas spend mora 
hours in self-employment. However rural households record higner profits from 
self-employment than do households in Lima. This is not surprising given that 
nonfarm production is dominant in Lima while agricultural production is the 
leading activity in the self -employment category. Interestingly, female wage 
workers earn more in rural areas than male wage workers* When evaluated women's 
and men's total hours of work in wage and self-employed work in terms of the 
market wages they receive we find that women contribute about 27 percent to the 
total household income in Lima, and about 47 percent in rural areas of Peru. 
Women's total contribution to family income is thus higher than their correspond- 
ing wage contribution to total income as reported in section 2.3 earlier. When 
both self-employed and wage work are considered, women seem to contribute on 
average about 39 percent to family income in Peru. For more details see section 
2 and Aaberge and Dagsvik (1989). 

The parameters of the opportunity density and of the utility func- 
tion are estimated simultaneously by a modified maximum likelihood procedure. 
The estimates of the utility function are presented in Table 9, while the 
estimates of the opportunity density are given in Table 12. The estimates of 
the wage and profit functions are shown in Tables 10 and 11 respectively. We 
have also estimated the wage equations and the profit function by ordinary least 
squares. This procedure may lead to biased estimates since it does not account 
for the fact that households do not maximize profit but the utility of consump- 
tion and leisure. Consequently, the conditional expectation of the error term 
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Table 8» Household and individual aaaple atatiatics 



Lima, Mean Rural areas. Mean 

(Standard (Standard 



Variables devTatlon) deviation) 



Household statistics 
Ninter of households 898 

Consu,,,tion per capita (intis) ... 6,900 (150) 2578 (86) 

Female hours of work in Mage work (yearly) • • ; • • W loi 

Female hours of work in self-employment (yearly) . . 638 44 ^^^^ J|^j 

Hale hours of work in wage work (yearly) 2,171 61) |>j 

Hale hours of Mork in self-enp oyment C/oarly) ... 907 50) ^f^'* j 

Children's hours of work in self -employment (yearly) 53 (10) j"-'/ 

Total gross revenue from self-employment (IntU) . . 10,700 600 9056 385 

Total Srofit from self-employment dntis) 6 300 (400 7 g (311 

Niiit>er of children below 7 J-JJ g-" -^J 

Nii*er of children below 14 -08 0.04) ijv 

NLBter of females 15-70 J-JJ g-J^ J g ^^^^) 

Nuntoer of people above 70 o-oj l^^ ^ j ^0.04) 

Equivalence scale ^ vu.iw/ 

Individual Statistics 
Nirber of females 15-70. 1,611 
Nurtber of males 15-70, 1,539 

partipipatfon rates |n ^ 22 (0.01) 

wage work for females . "-^1 /n n ( 

self-enploymcnt for females 0.35 0.0 

wage work for males )°.-^\\ 

self-enployment for males 0.35 (0.01) 

Hours of work in , 

wage work for females (yearly) 463 

self -employment for females (yearly) 356 UO) 

wage work for males (yearly) )^^' 

self-etiployment for r.iales (yearly) 329 urj 

Wage rate, females (intis per day) 5.25 (0.40) 

Wage rate, males (intis per day) 6.41 (u.ijo; 



0.07 


(0.01) 


0.85 


(0.01) 


0.34 


(0.01) 


0.89 


(0.01) 


67 


(7) 


1477 


(25) 


387 


(17) 


1777 


(25) 


7.38 


(2.45) 


7.98 


(0.30) 



in the profit function given the hours is in general a function of these hours 
because they enter the utility function through consumption and leisure. The 
results are reported here only for Lima and rural areas. 

The estimates of Table 9 imply that the systematic term (3.8) of the 
utility function is strictly concave and increasing in consumption and leisure. 
The estimates also show that the utility of leisure is U-shaped as a function 
of age with a minimum at 40.6 years for males and 37.4 for females in Lima. In 
rural areas the corresponding ages are 40.3 and 47.8. Moreover, the impact of 
email children seems to be the same in Lima as in rural arePd. 

The functional form (2.8) implies that the corresponding labor supply 
functions are highly non-linear and cannot be expressed in closed form. As a 
consequence the parameters of Table 9 do not have a simple interpretatd on in 
terms of elasticities. Table 10 shows that education and experience are very 
important determinants for the wage rate in the wage work sector of Lima. It also 
shows that the selectivity bias is negligible for Lima but for rural areas OLS 
seems to underestimate the effect of education for females. The bias is however 



- 150 - 



Tebit 9: Faram^tor eatlmatas for th% utility^ ftmction 






lim 


Rural Areas 


Varlebles 


Coefficients 


Estimates 


Estimates 




r 

. \ 

I ^ 


-0.776 
(7.9) 

L 832 
(7.3) 


-12.941 
(4.0) 

35 891 
(2.0) 




r "j 

1 


(9.5) 


-7 MO 

(14.9) 


Leisure, males • . . . 


1 

1 O4 

\ 

1 .J 

1 


(5.4) 

-23.194 
(5.3) 


J • 1 Or 

(3.3) 

-1.704 
(3.3) 




1 

1 a, 
L « 


3.134 
(4.1) 


0 231 
(3.3) 




r "7 
1 


-1.454 
(5.7) 


-5.380 
(12.6) 


Leisure, females . . . 


1 

1 a_ 
1 »8 

] 

1 
1 


fi6 655 
(5.5) 

-46.354 
<5.3) 


5 057 
(2.8) 

-2.475 
(2.5) 


10"' t hjp fj 


1 

•u 


6.369 
(3.2) 

-0.149 
(2.3) 


0.320 
(2.3) 

-0.152 
(2.2) 


I ........ 




2.234 
(18.8) 


2.231 
(19.7) 



Note! t-values In parentheses. 



not significantly different from zero» Due to a lack of a sufficient nmber 
ofobservatlona t experience has been excluded from the wage equations for the 
rural areas* In addition SPLYRSCl and SPLYRSC2 have been excluded for females 
In rural areas for the same reason* The Justification for imposing the same 
coefficient of SPLYRSCl as of SPLYRDSC2 Is that preliminary estimation runs 
produced estimates that were quite close. For the rural areas the model Is 
estimated conditional on farms with positive profit from 8elf-emplo3nnant « The 
reason for this Is that there are few observations with zero or negative profit 
for households with self -employment activity* More Important, preliminary 
estimation results suggest that the type of farms with reported ^ero or negative 
self -employment are essentially different from the rest of the sample. 

Although the difference between the OLS and the ML estimates In Table 
11 Is not statistically significant the results seem to Indicate that in the 
rural areas OLS seems to underestimate the impact of male and female labor 1 and 
the education variable MAXED (the length of schooling of the highest educated 
member of the family). In Limai OLS seems to underestimate the impact of male 
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and femalB labor and overestimate the impact o£ MAXED. Recall that the OLS 
estimates may be biased (i.e.f simultaneous equation bias) while the ML estimates 
are obtained by a procedure that take into account that the input factors are 
endogenous . 



Table 10: Wage equations for Lima, eiaultaneous ML eettoation procedure vereue 
Ordinary Least Sqtiares 









Lima 






Rural areas 








Males 




Females 




Males 




FMnA I 




OLS 


Simul- 
taneous ML 


OLS 


Simul- 
taneous ml 




Simul- 
taneous ML 


OLS 


Simul- 
taneous ML 


Intercept 


0.049 
(0.4) 


-0.105 
(0.8) 


-0.596 
(3.5) 


- 0 . 674 
(3.8) 


(6.2) 


0.395 
(5.4) 


0.473 
(4.0) 


0.451 
(3.2) 


SPLYRSC1* 
SPLVRSCZ 


O.Of'2 
(8.4) 


0.100 
(8.2) 


0.126 
(8.2) 


0.125 
(7.9) 


0.040 
(3.5) 


0.034 
(2.3) 






SPLYRSC3 


0.117 
(10.1) 


0.136 
(9.9) 


0.126 
(6.2) 


0.150 
(6.5) 


0.284 
(6.1) 


0.306 
(4.8) 


0.303 
(3.0) 


0.540 
(3.4) 


Experience 


0.050 
(8.8) 


0.038 
(5.7) 


0.056 
(5.7) 


0.050 
(5.0) 










(Experience)VlOO 


•0.060 
(5.3) 


-0.039 
(3.1) 


-0.073 
(3.5) 


-0.063 
(3.1) 










Standard error 


0.659 


0.660 
(40.4) 


0.780 


0.75? 
(32. V) 


0.888 


0.933 
(34. 4) 


1.856 


1.316 
(17.7) 




0.27 




0.25 




0.09 




0.06 





Note: t-values in parentheses. 



Table 11: Parameter Estimates of the Conditional Profit Function 



Lima 



Variable 



OLS 



Simultaneous 
ML estimate 



Rural 



OLS 



areas 

Simultaneous 
ML estimate 



Intercept 2.681 

Male labor 0.756 

Female labor 0.756 

Interaction, female-mole 

labor -0.085 

Child labor 

Watered land 

Dry land 

Maxed 0.047 

Standard error 1.356 

r2 0.33 



(5.9) 
(13.3) 
(11.0) 

(9.8) 



(2.4) 



078 
572 
487 



■0.061 



0.072 
1.257 



(7.1) 
(10.5) 
(8.7) 

(7.6) 



(4.0) 
(31.9) 



4.246 
0.329 
0.222 

-0.031 
-0.0004 
0.419 
0.264 
0.578 
1.303 
0.18 



(7.1) 


2.181 


(2.5) 


(4.3) 


0.543 


(4.9) 


(2.7) 


0.393 


(3.4) 


(3.0) 


-O.053 


(3.5) 


(0.4) 


-0.010 


(0.7) 


(7.5) 


0.443 


(5.2) 


(7.6) 


0.249 


(4.8) 


(9.7) 


0.734 


(7.3) 


1.445 


(31.3) 



Note: t-values in parentheses. 
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The prof It^functlon eetlmates also Imply that the Cobb-Douglas 
fitructure le rejectedi since there Is a strong negative Interaction between male 
and female hours of work. In contrast to the result for the rural areas t MAXED 
seems to be of little importance for the level of the profit in Lima. Thus the 
return to education in self ^employment is much higher in rural areas (0.7; than 
in Limr. (0.1). The estimates of the opportunity probabilities^ in Table 12 show 
that length of schooling has a substantial effect on the opportunities for wage 
work, particularly for females in Lima and in rural areas. Recall that the 
parameter a accounts for possible dependence in self -employment opportunities 
across family members where a * 1 corresponds to independence. Since a is 
estimated to be 0.577| independence is ruled out. The last line of Table 12 
implies that g^ is estimated to be 0«87. Thus, on average, the self * employment 
businesses in Lima will produce positive profit a fraction of 0.87 per year 
(given that labor input take place) < 

5. Policy Simulation Results for Lima 

Using the econometric framework above we can perform complex 
simulation experiments that take into account the household budget constraint, 
differences in age, schooling, and household size and composition. In addition 
we are able to account for unobserved heterogeneity, represented in the model 
by random error terms associated with the wage, conditional profit, and utility 
function. After the model has been estimated it is possible to perform 
simulations since we then "know" the parameters of the structural part of the 
utility, the wage, and the profit function, and the probability distributions 
of the related random terms* 

In practical policy simulation experiments we proceed as follows. 
For each household the respective random terms are drawn from the corresponding 
probability distributions. The maximization of the utility function is a pure 
numerical problem given the observed household characteristics. The resulting 
hours that maximize utility are the female and male labor supply in each sector. 
This procedure is performed for each household in the sample to obtain 
participation rates, distribution of labor in each sector, and consumption and 
profits from self -employment . Note that this procedure implies exact aggrega- 
tion. Unfortunately, since the model is so rich it is quite costly to perform 
precise simulations. We have therefore only carried out approximate simulations 
in which the approximation error is of moderate size. Figures 1-6 in Appendix 
C show the observed and simulated distribution of male and female hours of work 
and per capita consumption. These figures demonstrate that the model is capable 
of reproducing the survey data fairly well. 

We confine the analysis to households with at least one female and 
one male adult, where per capita household consumption does not exceed 20^000 
intis. Note that this selection was not made in Section 2. 

The simulation experiments relate to the effect of changes in wages 
and education on labor supply, wage earnings ^ profit from self * employment, and 
distribution of economic welfare. 



17-i 



. 153 - 



Tabl« 12: Estimates of th« opportunity probabilitiss 



Sector 


ODDortunitv 
Probability 
Function 


Lima 




Rural areas 


Agricultural self- 
employment males • 


** . 

fS IM i 

1 . . 

j U-8 ImJ 


-2.804 
(19.3) 




1.932 
(24.0) 






Nonagricultural self- 
employment males • 


1 f 8*1M 1 
1 log ^ 

1 U-g iM J 


-0.197 
(2.5) 




-1.501 
(13.0) 




0.027S 
(1.5) 


Wage vorky males • 


i f s iM 1 

1 log — 
1 U-giMJ 


-0.438 + 
(2.6) 


0.103S 
(5.4) 


-0.545 
(5.5) 


+ 


0.042S 
(1.9) 


Agrxcuxuuxreix 8eX£- 

employment 9 females 


1 1 6 1 

1 U-g If J 


-1 .198 
(12.5) 




1.656 
(24.0) 






Nonaericultural self- 
employment! females 


1 f g^ir 1 
' * IF ' 

1 log . 

1 U-gipJ 


0.007 
(0.1) 




-0.516 
(9.4) 






Wage vorki females 


1 r ^ 1 

1 log r 


-1 236 + 
(7.0) 


0. 152S 
(8.1) 


-2.656 
(15.2) 




0.162S 
(4.7) 


self *-employment • 


1 ^ 


-0.577 
(8.0) 










Positive profit from 
self-employment • 


1 f g. 1 

1 log 

1 I 1-g.J 


1.884 
(12.2) 











S « Length of schooling. 

Note: t-values in parentheses. 
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5 A. Wage effects 

Table 13 reports the effect of wage changes on participation 
probabilities and on mean hours worked in each sector. The table shows that a 
20 percent increase has only a small effect on labor supply. For the females i 
mean hours of work and participation in the wage sector increase by 5.8 and 3.2 
percent respectively. The effect on mean hours and participation in self-* 
employment is almost negligible. The cross effect on male participation rates 
and mean hours of work in each sector is negligible. 

Recall that the sum of the participation rates across sectors may 
be greater than one because many individuals work in both sectors. When male 
wages are increased by 20 percent, their participation and mean hours of work 
in the wage sector increase by 1.6 and 2.7 percent respectively. In the self- 
employment sector, male participation and mean hours of work fall by 1.2 and 2 
percent respectively, while female participation and mean hours of work fall by 
2 and 2.4 percent. The drop in female labor supply reflects the income effect 
that stems from the increase in male wages. When both male and female wages 
increase by 20 percent, the impact is similar but weaker. 



Table 13: Changes in participation rates* annual hours of work, earnings , 
and consumption as a result of wage increments 
(percentage changes from base case) 



Percentage Increase 



Sector specific 
parti::ipat{on 



Sector spe- 
cific an- 
nual hours 
of work <un- 
conditional) 



Wage 
earnings 
(uncondi- 
tional)*) 
tintis) 



Wage 

earnings 
(intis) 



Wage work Self-efnploy^ Wage work Self-efflprSy 



JSSQi 



T 



men 



Consunp- 
tion 
(intis) 



Base case 



0.32 0.62 C.34 0.35 414 1165 414 492 2300 8100 17900 27800 



20 percent increase 

In female wages 3.2 -0.6 -0.9 -1.2 5.8 -0.7 -0.5 -0.4 30.0 -1.2 6.3 5.0 

20 percent increase 

in male wages -1.9 1.6 -2.0 -1.2 -2.2 2.7 -2.4 -2.0 -4.6 22.3 17.1 11.9 

20 percent increase in both 

female and male wages . . 0.6 0.6 -1.8 -1.4 1.9 1.9 ^•I.S -2.4 19.8 20.5 21.2 11.5 

Female wage rates increased 
by 20 percent of the 

mean wage 3.8 -1.4 -0.9 0 6.0 -1.4 -1.S 0 25.0 -0.8 5.0 4.7 

Hale wage rates increased 
by 20 percent of the 

mean wage -2.9 2,1 -0.9 -2.3 -3.6 3.8 -0.5 -3.5 -4.5 17.6 14.0 7.0 

Fefliale and male wage rates 
increased by 20 percent of 

the mean wage 1.6 1.0 -2.3 -2.9 3.4 2.0 -2.7 -4.3 19.7 15.1 16.2 8.6 

*) Recall that conditional hours in the respective sectors can be obtained by dividing the unconditional hours 
by the corresponding participation rates. 
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The largest effect la obtained when the female vagea go up by 20 ''R 
percent of the mean wage. Then participation and mean houra In wage work rise 
3.8 and 8 percent, reapectlvely • Table 13 shove that mean houre In the wage 
aector Increase by 4 percent. The drop In participation and mean hours recorded 
In self -employment sector, however, Is small* The change In male labor supply 
Is also small. 

Wlian males wages Increase by 20 percent of the mean level, their 
participation and hours of work In the wage sector Increase by 2.1 and 3.8 
percent respectively. In the sel£-*emplc]rment sector, their participation and 
mean hours decrease 2.3 and 3.5 percent. The corresponding Income effect Implies 

that female participation and mean hours in the wage sector decrease 2.9 and 3.6 
percent respectively, while there is almost no change in female participation 
and mean hours xn the self -employment sector. 

Table demonstrates that wage changes have a modest effect on 
inequality in the distribution of per capita consumption among households* A 
20 percent increase has very little distributional impact, reducing inequality 
by 3 percent (A-coeff icient) . This reduction corresponds to introducing a 
proportional tax of 3 percent and then increasing each household's per capita 
consumption by an equal share of the. total tax revenue. In other words the 
transfer to each household is equal to 3 percent of the mean consumption per 
capita (before taxes). A similar increase in female wages increases the mean 
level of the household's per capita consumption by 4*9 percent, while the level 
of inequality is not influenced. This result corresponds to increasing each 
household's per capita consumption by 4.9 percent. Note that the relative 
changes in inequality are larger when inequality is measured by the Gini 
coefficient than by the A coefficient, particularly wb :i female wages are 
increased by 20 percent. This means that the central part of the distribution 
of rer capita consumption is more strongly influenced by wage changes than the 
lower part of the distribution. 



Table 14« Changes in mean level and inequality in the d^-wfcrihution of per capita 
household consumption as a result of wage Inci^ments (percent change) 



Base case 

20 percent increase in female wages . . 
20 percent Increase fn male wages . . . 
20 percent increase in both female and 

male wages 

Female wage rates increased by 20 

percent of the mean wage 

Male wage rates increased by 20 percent 

of the mean wage 

Ma^e and female wage rates increased 
by 20 percent of the mean wage .... 



Mean level 



A-coeff icfent 



7,600 (in intis) 



5.3 
11.9 

11.6 

4.9 

6.4 

8.6 



0.566 



2.1 

" I • ■ 

0 

-3.0 
-3.0 



Gini coefficient 



0.438 



•J. 2 
0.7 

■•1.6 

0.7 

•3.4 

-3.4 



i / .J 
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Note that w« only report aggregate ef facta here. We have also done 
vage change simulations for a two-peuon family for the particular case in which 
all the random terms are equal to zero and without any choice constraints. The 
results are not reported here. (See Dagsvik and Aaberge, 1989). These 
simulations demonstrate that the elasticities of hours are highly dependent on 
the level of the wage rates. The reason the corresponding aggregate effects are 
much smaller may be due to the large heterogeneity in wage rates and the fact 
that in many families one or more persons are "stuck" in corner solutions, that 
is, they participate at most in one sector. Such families are therefore lesa 
responsive to wage changes than families where all members work in both sectors. 
In additiont restrictions on opportunities prompt a large number of corner 
solutions. 

5.2. Education effects 

Table 15 shows the impact of education through the opportunity 
probabilities. Here the wage rates and the education variable (MAXED) in the 
conditional profit function are kept unchanged. Thus we study the pure 
"opportunity" effect. Contrary to the wage simulations above, we obtain a large 
effect from increased education. If female education is increased by one year, 
female participation in the wage sactor increases by 9.2 percent. The change in 
the participation rate in self -employment , however, is within the simulation 
error margin. If male education is increased by one year, participation in wage 
work increases by 3.4 percent, and remains unchanged for the self-employed. If 
the minimum education for females is increased to nine years, female participa- 
tion in the wage sector increases by 19 percent. When males • level of schooling 
is increased analogously, male participation in the wage sector increases by 3.9 
percent. The cross effects appear to be negligible. 

Table 16 reports the impact of increased education on labor supply. 
Hare only MAXED is kept unchanged. In other words the increase in schooling 
affects both wages and the choice set of work positions. The first line 
demonstrates that the wage effecV seems to be smell compared to the impact 
through the opportunity probabilities. In Table 15 we found that the corre- 
sponding female participation rate increased 18 percent, or only 3.5 percentage 
points less than we obtained by increasing minimum schooling to nine years 
without keeping the wage rate fixed. The subsequent effect on m<^an hours of work 
in the wage sector is a 25*6 percent increase for females and a 2.7 percent de- 
crease for males. The corresponding increase in the conditional mean hours given 
participation in the wage work sector for females is 3.3 percent. The other 
income and cross effects on hours are small. Tlte mean wag© earnings for females 
increases dramatically to 42.6 percent. 

If the min-'iium level of schooling for males is increased to nine 
years the impact on labor supply is much less. In this case participation in 
wage work rises 5.6 percent for males and falls 3.5 percent for females. Mean 
hours of wage work increase 6.7 percc^nt foi' males and declinvi 4.4 percent for 
females. Other income and cro'... effects on labor supply are small. Wages 
increase by 14.8 percent for males and fall by 5 percent for females. But the 
total effect on household income is larger than it was when the minimum education 
for females was raised to nine years. 
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Tablt 15 t Sfftctt of tducation on stctor-spaclf Ic pftrticipfttlon tmt%B wban 
wagaa ara flxad (parcantaga changa) 



Sactor^apaclflc participation ratea 



Waga work 



Self emplovmeTtt 





p 


M 




M 


R a fl A AAA A 










uiie year or aoaiuionax scnooxing 


9.2 


-1.4 


0 


0 


One year of additional schooling 


-1.3 


3.4 


0 


.0.6 


One year of additional schooling 
for both males and females • • 


7.6 


2.4 


0 


-0.9 


Nine years of schooling as a lover 


19.0 


-1.0 


0 


-0.3 


Nine years of schooling as a lower 


-1.3 


3.9 


0 


-0.9 


Nine years of schooling as a lover 
limit for both males and females 


18.0 


3.5 


0 


-1.2 



Table 16: Changes in participation rates » annual boura of worki earnings and 
constuuption as a result of additional ocbooling and aubaeque^r; 
increase in wage rates • (percentage cbanges from base caae) 



Percentage increa<5e 



Base case 



Sector spe- 
cific an- Wage 
Sector specific nual hours earninga Wage 
participation of work (un-(*YKond{- earnings 
conditio- tional^ (intis) 

. r.bl}*? . Untio 

Wage work Self- Wage woric Selt- 

eroloyment erolovment 

F H F M F M F M F H 



Consimption 
(intis) 



0.32 0.62 0.34 0.35 4U 1,165 4U 492 2,300 8,100 17,900 27,800 



Nine years of schooling as 
lower limit for feinales . . 

Nine >ears of schooling as 
lower limit for males . . . 

Nine years of schooling as 
lower limit for both maler 
end females 



21.5 -1.8 1.2 -0.6 25.6 -2.7 -1.5 0 42.6 -2.0 8.4 6.5 
-3.5 5.6 0 -1.7 -4 4 6.7 0 -3.5 -S.O 14.8 11.2 7.6 

19.0 3.7 0.9 -1.4 20.5 3.0 -1.2 -2.4 33.9 11.1 ;:^.3 
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When both malos and famales have at least nlna year* of education, 
female participation and mean hours in wage work increase by almost the same 
amount as in the "marginal" case reported in the first line of Table 16. Male 
participation and mean hours in wage work increase by 3.7 and 3 percrnt 
respectively, which is much less than the response in the "marginal" case 
(second line) . 

We have also carried out simulations in which MAXED is increased. 
The results (not reported here) show a very small impact on profits. 

Earlier we concluded that the impact of wage changes on inequality 
in the distribution of per capita consumption is modest. Table 17 demonstrates 
that this is also the case when schooling is increased. In spite of a 
considerable increase in mean per capita consumption, the reduction of Inequality 
in the distribution of per capita consumption is surprisingly small. Since the 
changes in inequality are the same whether it Is measured by the Gini coef- 
ficient or the A-coefficient, we can conclude that changes in schooling have the 
same impact on the lower part of the distribution of per capita consumption as 
on the central part of this distribution. 



Table 17 t Effect of education on mean level and inequality In the distribution 
of per capita consumption among households with a subsequent Increase 
In wage rates, (percentage changes from base case) 





Mean level 


A-coefficient 


Gini coefficient 






0.566 


0.438 


Nine years of cchooling as lower 




0 


0 


Nine years of schooling as lower 




-1.8 


-1.8 


Nine years of schooling as lower 
limit for both males and females 


. . 10.5 


-3.0 


-3.2 




1 
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6, ConcluBion 

The data show that male wages play a dominant role in household 
consumption in Limsi while entrepreneurial income is the most important income 
source in rural and in other urban areas. In Lima males wage earnings contribute 
almost 40 percent of the household's consumptioni which seems to reflect their 
share of total household hours of work. For females the corresponding shares 
are about 17 percent for both Lima and other urban areas. The eame relationship 
holds for rural areas. Despite the similarity, consumption is considerably less 
equally distributed than hours of work. This is also the case when we examine 
the distribution of welfare. As an indicator of welfare we apply household 
con«\unption relatives to an equivalence scale. This indicator accounts for some 
of the heterogeneity in household demographic composition. 

The estimated structural model departs from the assumption that the 
members of a household behave so as to maximize a household utility function, 
given available work resources and production opportunities. The corresponding 
econometric approach differs from the traditional labor supply models in the 
literature. Our particular approach has the advantage of being well-suited for 
taking into account latent opport'^aity constraints, the interdependence between 
each person's activities in different sectors, and the interdependence between 
household members. Since many households have more than two adults, this is a 
major challenge. 

It may not be obvious that the neoclassical type model used in this 
analysis is appropriate for examining Peru's labor market. The analysis rests 
on the assumption that the data reflects the heterogeneity of preferences and 
opportunities to a "large" extent. For example, it may be questionable if 
essential background information about the heterogeneity in 2Ustoms and value 
systems across social classes, ethnic groups, and "professions'* is reflected in 
the data. It is also essential that the data on hours, participation and 
economic variables are not corrupted by measurement errors. Such errors in 
economic variables may occur if, for instance, household members are engaged in 
black-market activities, or if a substantial part of the goods and labor markets 
operates by trading services and goods without explicit prices. This is 
particularly relevant in countries where inf.'^ation is high, as in Peru. Also 
we assume that the average number of feasible wage positions with low (offered) 
hours is the same as the number of feasible wage positions with high offered 
hours. Under the assumption that there are no restrictions on hours of work in 
the self-employment sector, it is possible to test this assumption. 

If we are williiig to accept the neoclassical point of departure as 
well as the assumptions fbout the data and the choice environment, the estimat:! on 
results reported here demonstrate that the parameters sre determined with 
remarkable precision and have the expected signs according to economic theory. 
The model also reproduces the aggregate distributions of hours and conpumption 
fairly well. 

The simulation results for Lima demonstrate that proportional wage 
changes have only a small effect on behavior. It is also remarkable that the 
wage incresses have very little effect on the inequality ia the distribution of 
per capita consumption. Even when wage rates are increased by the same amount 
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th« Indlrict effact !• small* This increase doeai hovavari modarately raduca 
tha Inaquallty In tha dlatribution of par capita consumption* 

Thasa simulation axas'clsas show that It is vmtf difficult to raduca 
Inaquallty In par capita consumption by changing vaga and aducation policias* 



17; 
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APPENDICES 

APPENDIX A. Estimataa of Inequality b»aed on thm Glnl co«fficl»nt 

Thtt tables below correspond with the following tables for the A' 
coefficient t Table Gl corresponds to table 1, table G2 corresponds to the data 
in table 6, and table G3 to table 3. 

Table Gl : Gini- Inequality in Distribution of Hours of Work for Males and Married 
and Unmarried Females, by Region 



Region (15-70) kU Married Unmarried 

Peru .249 .362 .364 .359 

Lima .251 .404 .426 .379 

Other urban .275 . 404 . 415 . 387 

Rural .231 .318 .312 .328 



Table G2: Gini-Inequality in Distribution of Hours 
by Region 


of Work among Households, 


Peru Lima 




Other 
urban 




Rural 


0.344 0.349 
(0.003J (0.007) 




0.351 
(0.007) 




0.320 
(0.005) 


Note: Nunbers In parenthesis are standard deviations. 


Table G3: Gini-Inwquality itx Distribution of Per Capita Consumption among 
Households and Persons by Rsgion 


Consurrptiwi by 


Peru 


Lima 


other 
urban 


Rural 




.787 
(.043) 


.567 
(.021) 


.830 
(.068) 


.843 
(.048) 




.789 
(.020) 


.553 
(.010) 


.835 
(.030) 


.835 
(.023) 



Note: Nunbers in parenthesis are standerd deviations. 
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APPENDIX B: Definition eg mala variabl^t 

Th« model used here followe the definitions in the Peru Living Standards 
Survey. We record information on the two most important Jobs held by each 
individual in the last seven days and in the last 12 months prior to the survey. 
Therefore annual hours of vork and wage earnings are defined by (A.l) and (A. 2). 



Table Alt Measures of annual hours of work and wage earnings 



sees 



Ma;., ^ob 
See*ond Job • • • 



Last 7 dava 



Laat 12 months 



Weekl • Weekly Weakly Weekly 

hours wage Number hours wage Number 

of work earnings of weeks of work earnings of weeks 



and 



Annual hours of work - S r, h, (A.l) 

i-1 



Annual wage earnings - E r, k,. (A. 2) 

i-1 



To illustrate we show thr;»e possible outcomes of h,, hj, r, and r, in Table 



A2. 



Table A2: Three examples of observations of main jobs in the course of 12 months 



Last 7 dave 



Last 12 months 



Outcome 

1 . . 

2 . . 

3 . . 



Weekly Weekly 

hours Kumber hours Number 

of work of weeks of work of weeks 



40 
0 
40 



50 
0 
28 



0 
40 
30 



0 
50 
2A 
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Batad on vaga aaminga and annual hourt of work, vag« rata la givan hjt 

v#^a rata - Annual aarnlnea 

Annual houra o£ work In waga sactor 



Tabla A3 chowa how profiti from faro and non-farm production ara meaeurad. 



Tabla A3t Msaaura of Profita from Farm and Nonfarm Production 





Farm 


Monfarm 


Ravanua 


TOTREV 


REVCOMS 


Expan«i«a 


EXFARM - (TOTINP ♦ 


EXPENSES - (TOTAL MTHLY 


TFTLIVST) 


EXPENSES*KO. MTHS ENTER- 






PRISE OPEN IN LAST YEAR) 


Valua added 


PROFARM - 


PROFITS - REVCONS - EXPENSES 




TOTREV - EXPFARM 
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Figure 1. Observed and simulated distributions of annual hours of work for 
females living in rural areas. 
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Figure 2. Observed and simulated distributions of annual hours of work for 
males living in rural areas. 
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Figure 3. Observed and slimjlated distributions of per capita consumption among 
households living in rural areas. 



Frequency 

14 r 
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Figure 4. Observed and simulated distributions of hours of work for 
females living in Lima 
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Figure 5. Observed and simulated distributions of hours of work for 
males living in Lima 
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Figure 6. Observed and simulated distributions cf per capita consumption 
among households living in Lima 
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CBAPIER 5 

PERTZLIVY DEXERMZNANTS ZN PERUt A QUANTZTY^-QUALZTY ANALYSIS' 

MarciA Schafgmns 



iu! Introduction 

Tha Qconomic xaods^l of marital fertility discuseed in this chapter 
ia a one-period, £ull-cert«^.iiicy tftod^Ai.^ that aeeka to explain the number of 
children born and the ^rfuniity* of tthoae children. 

The framework ap£>l^A.« th*^ q\iantity-quality model initiated by Becker 
(1960) and ueee data from th©^ F^^iu Living Standards Sut^oy (1985-1986) • The 
model asBuroeo that parentir. maxtmi:«« thi^ir joint utility, which ia a function of 
the number of children, t!iQ quality p^r child, and the quantity of goods they 
consume* Educational attainment is a pro^ty for the quality per child. 

One shortcomiug of this approach as well ae many other models based 
on che "new home economics theory* is its staticity. The data used in this 
analysis, however, do «ot permit a dynamic analysis of fertility. Th^a long time- 
horizon of fertility *^^9cisions also poses problems in defining the 'lifetime 
incoma* variable in the fertility model. Furthermore, the model does not 
incorporate uncertainty with respect to contraceptive failure, randomness of the 
sex of children, and mortality experience, all of which influence the number of 
Chilton (see Rosenzweig and Schultz 1987, and Cochrane and Za^^hariah 1983). 
The available data tot this type of research generally do not include infoA:inacion 
on the typea of family planning services that are available. Last, the 
interaction between husband and wife in deciding on the number and quality of 
children (barc»?.ir;ing process) has not been taken into account (eet ManBcr and 
Brown 1980) . 

Over the last decade* fertility i,n Peru has daclined about 23 percent 
(ENDES 1986). The drop has not been evenly distributed, however, with urban 
areas recording a sharper 31 percent decrease in fertility, and rural areas 
showing a 15 percezit decrease ^ Women in Peru have 4.1 children on average at 
the end of their reproductive cycle, with 3.1 in urban areas, and 6.3 in rural 
areas. If Peru is to reduce fertility while effectively improving the quality 
of a] 1 children, it is of major importance to understand what factors influence 
parents' decisions on the quantity and quality of children, and what are the 
tradeoffs between them* Some of these factors, including age, education, income. 



* Marcia Schafgans is a graduate student at Yale and is a consultant to the 
Women in Development Division of the World Bani;'s Population and Human Resources 
Department. 

The author is grateful to Jorge Castillo-Trentin, Indermit Cill, Barbara 
Herz, Hanan Jacoby, Shahid Khandker, T. Paul Schultz, Morton Stelcner, and 
participants of the World Bank seminar for helpful discussions and Eli^anor Berg 
for her editorial assistance. 
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location (urban or rural), and inf raatsuctural variables are discussed here. 
The models show the following results i 

• The number of children born increases monotonically with female age, 
at a decreasing rate for older women. 

• There is a negative relation between the mother's education and the 
number of children, and a positive relation between the mother j and 
the children's education. 

• Higher levels of female and male hourly wages, unearned income, and 
household expenditures per adult are correlated with fewer children 
and higher levels of child education. 

• Rural parents have more children, and the demand for cnildren's 
education is lower than in urban areas. 

• The distance to a family planning center (a proxy for the price of 
contraception) showed no effect on the number of children, though 
it has a negative effect on the quality of children.' 



• The distance to secondary school (a proxy of the cost of education) 
had a negative effect on the number of children, but no effect on 
education. 

The chapter is structured ae follows. First, we give a short history 
of the fertility model and describe the economic model of the determinants of 
fertility and the estimation strategy. Section 3 discusses the empirical results 
and tests several hypotheses. Section 4 examines several simulations and 
discusses the implications for poLV-y measures to improve household welfare. 
Last, Section 5 reports the conclusions. 

2. The EconomlcB of Fer tility 

The systematic development of the economics of the family dates from 
the late 1950s when Leibenstein (1957) and Becker (1960) addressed the 
determinants of fertility behavior within the framework of consumer theory. 

According to Becker, fertility decisions are economic in that they 
involve a search for an optimum number of children in the face of economic 
limitations. Becker holds that parents derive fulfillment from the nun\ber of 
children, the quality of those children, and the quantity of goods consumed, but 
are constrained by their lifetime income. In his original approach little was 
said about the opportunity costs of childbearing. But recognizing the economic 
importance of the close connection between women's labor-force participation and 
their levels of fertility, Becker (1965), as well as other economists (such as 
Mincer 1963), later built the opportunity cost of women's time into the theory. 



' NO information is availai. j on what family planning services are o.fered 
at the centers. 
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Women's parenting responsibilities (more than men's) compete with other 
activitiesi such as labor force participation* Later papers further elaborated 
on the basic model. Willis (1973) developed. a theoretically complete model of 
the demand for children, and others introduced such elements as uncertainty and 
educational aspirations (see Michael and Willie 197S, De Tray 1973, and Becker 
and Lewis 1973) . 

Proponents of Becker's I960 article frequently refer to it as the 
new homo economics model (Chicago School). An alternative theory, developed by 
Easterlin (1969), synthesizes economic and sociological approaches to fertility. 
This model, quite consistent with the new home economics model, is more 
elaborate. It introduces a wide range of questions associated with the 'supply' 
side of fertility, ir. which biological and cultural factors determine the natural 
fertility of the population and define the upper limit to family size. 

The model discussed in the next section fellows Becker's demand-- 
driven quantity-quality approach. 

2.1 An Economic Model of the Determinants of Fertility 

This analysis is a one-period, full-certainty model that eeeks to 
explain the number of children ever born to married women over the life-cycle, 
and the quality of those children. It is assumed that parents maximize their 
joint utility function, which is believed to have three arguments (Becker 1960) i 
the number of children (C), the quality per child (Q), and the quantity of goods 
they consume (G), or. 

Max U(C,Q,G) (1) 

The technology of household production is described by linear 
homogeneous production functions of the forms 

C « C{x,,T^,,T,^,) 

Q « Q{\/°'W^'V^) (2) 
G » G(x^,T^^,T,^^) 

The inputs consist of market-purchasable commodities, x^, and available i;ime of 
each parent, Tj^, where i.«C,Q and G, and j«m (male) and f (female). 

The total time that men and women have for various activities, 
including market wage work T^,^, is restricted by their lifetime hours, T, as 
follows: 

T - T^, ^ T^, ^ T^, ^ T^, - T,, ^ T,,^ + T,. + T,,, (3) 

It is generally accepted that T^^+T^^ < T^^^. T^^ to account for the fact that in 

the production of child services, S » C*Q, women's time is utilized more 
intensively. 

The total potential income constraint parents face, evaluated in 

terms of shadow prices of commodities, is: 
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I m TW^ + TWf -I- V jr,C ♦ ir^Q*C ♦ nfi (4) 

where I 

The shadow prices fr,,w^,and refer respoctively to the number of children, the 
quality of those children, and other goods; is the market wag© rate of parent 
j; and P^, P^, and are the prices of market inputs associated with each 
function argument* 

Maximization of the joint utility function (1) subject to the 
production functions (2) and the lifetime Income constraint (4) yields fiirst- 
order necessary conditions for an (assumed) interior maximum, from which demands 
for C, Q, and G can be obtained as functions of total full income, and the prices 
of time and market inputs. These first-order conditions are: 

IV - + nfi) - 0 

Uq - 6nf = 0 

U„ - Sn^ - 0 

ff^C + ^r^Q*C + TV^G - I - 0, 

where S, the Lagrange multiplier, is nonnegative. Full income is a function of 
nonlabor income, V, and the prices of parental time. Therefore we can write thr 
demand functions for the number and quality of children and household commoditiee 
as: 

C « C(W,,W„,p,,p^,p^,V) 

Q « Q(Wf,w„,p,,p,,p^,V) (5) 

G « G{Wf,W^,p,,p^,Pj,V) 

In the production of child services, it is assumed that parents can 
substitute quality for number of children {quality-quantity interaction 
hypothesis) • 

2.2 Empirical Specification 

To estimate the reduced forms for children ever born and the quality 
of those children, the jt>rice equations for market inputs p^# p^# and, p^ need to 
be specified in terms of observable variables. 

In this analysis it is assumed that p^ is constant across families 
in the same period, whereas p^ is assumed to vary with the age of the mother, her 
education, the degree of urbanization, and distance to a family planning center^ 
Due to differences in the risk of pregnancy it is hypothesized that the number 
of children increases with the age of the mother (the biological capacity 



^ Father's education is not included as it is highly correlated with the 
education of the mother (R^«0.8). 
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•ffoGt)« In Pcru; oldor women on average married earlier in life than the young 
women do, thereby lengthening their fertile period,' Beeidee from the wealth 
and time-price ef fecta of education on the quantity of children, high levels of 
education are pootulated to be aaaociated with fewer children aa a result of a) 
lower child mortality and fewer unwanted children; b) better knowledge and 
practice of family planning;^ and c) increased child spacing,^ The fact that 
higher education is positively associated with the age of marriage also supports 
the assumed negative relationship between fertility and women's education,^ 
Furthermore, because of differences in the possibility of child employment and 
the cost of locally produced public and private goods, it is hypothesized that 
the cost of raising children is lower in rural and other urban areas than in 
Lima, Last, the distance to a family planning center, which gives us a proxy 
of knowledge concerning methods of contraception, is expected to be positively 
related with the number of children; if a family planning center is far away it 
is less likely that the woman will be informed about methods of contraception. 

The price of market inputs for child quality, p,, ie also assumed to 
vary by degree of urbanization as well as with the distance to the nearest 
secondary school/ Because of higher productive benefits of children in rural 
areas, it is assumed that the quality of children will be lower in these areas. 
The distance to the nearest secondary school, an indication of the accessibility 
of schooling, is also taken aa a proxy of the opportunity cost of education in 
rural areas; the farther the distance, the less likely the parents will invest 
in the children's education. 

The analysis uses two alternative specifications. The first model. 



' The ENDES (1986) showed that 37 percent of all women of fertile age (15- 

49 years old) married (or started living together) before they were 20 years old; 
the percentage rises for older age cohorts. Appendix table A,l reports the age 
at the first conjugal union. 

In 1986 46 percent of married (or cohabiting) women were using a method 
of birth control. The rhythm method is preferred. Modern methods, especially 
the pill and the lUD, are used mainly by women between 25 and 34 years old, and 
sterilization i more common among women between 35 and 44 years old. Table A, 2 
reports the contraceptive use by women in Peru, Only 19 percent of married or 
cohabiting women with no education use contraception, versus 39, 62, and 69 
percent of women, respectively, with primary, secondary and post-secondary 
education, (ENDES 1986) 

^ The questionnaire does not contain information on availability or use of 
contraceptives • 

* In Peru the median age of first ' onjugal union for women between 25 and 

50 years with no education is 18.7. For women with primary, secondary, and post- 
secondary education, the age is 19,", 22,2, and 25,3 years, respectively, (ENDES 
1986) 

• Most villages in rural areas have s primary school. Distance to primary 
school, therefore, is not considered a cost of children's education. 
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eubeequontly referred to as model 1, eont'Oirma to the def«cription given in 
Section 2.1 above. It uses the potential male and female hourly market wage 
(opportunity cost of their time) and unoarnod income, vespectively denoted as 
W,, W,, and V. The other epecification (model II) inetead ueee total houeehold 
expendituroB per adult. This alternative desfinition of income better corresponds 
to the lifotirae horizon cf fertility decisions. It is based on the fact that 
fertility decisions are probably not particularly reoponeivo to transitory 
variations in household income (Schulta 1988), and wilt therefore be more closely 
aasociated with a more permanent concept of income. Total household expenditures 
are used as a proxy for permanent income because they tend to fluctuate less over 
the life cycle than current income. 

The evidence from both time-series (e.g. the demographic transition) 
and cross section analysis (e.g. the numerous studies showing that families with 
high status have fewer children than do low status families) indicates a negative 
relationship between income and fertility. As Mincer (1963) points out, the 
adverse substitution effect of in-'ome on fertility (the price of a child 
increases as the opportunity cost of child care rises) tends to outweigh the 
favorable income effect (the family's resource constraint relaxes). 

The coat of a woman's time, or opportunity cost, is determined by 
her market wage rate, w,, because of the assumed interior solution in IJ.fetime 
hours of work. An increase in her market wage increases the price of children, 
which reduces the quantity demanded. As it is generally accepted that the 
production of child services (S » C*Q) utilizes women's time more intensively 
than male time, one can expect a less negative (perhaps even a positive) effect 
of the coat of male time on fertility compared with the cost of female time 
(Rosenzweig and Eveneon 1977). 

Income is expected to increase the quality per child since the 
expenditure that the parents consider to be necessary is likely to rise with 
income (Duesenberry 1960). 

The following two sections describe the estimation methods applied 
to the reduced form equations of the quantity and quality of children. 

2.3 Estimation of the Quant ity of Children 

This equation usee several <?conometric approaches: ordinary least 
squares, a Poisson count model, and a sequential logit model. 

The ordinary least squares model has been used frequently in 
fertility analysis. It estimates the number of children using the linear model 
y»X'/9+e, in which y equals the number of children, X is a matrix of the exogenous 
variables, the parameter vector, and c a disturbance term (including 
nonobeervable variables like tastes) which is normally distributed with mean zero 
and variance c»^ A major shortcoming of using the ordinary least squares model 
is that the number of children is not a continuous variable with a full range 
of values (including negative), as assumed by this specification. 



In qualitative response models, also known as quantal, categorical. 
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or diBcreto models, the ondogenoun variabloe take on only diicret© valueo.* Two 
caeee can be distinguiahodt one in which the dependent variable, y, ia 
categorical, and another in which y ia a noncategorical variable. In categorical 
diacrote modela, individuals are grouped in different categories (for example, 
0 children, I child, 2 children and bo on) whereas in noncategorical discrete 
models the endogenous variable denotes the number of children born during a fixed 
time interval. If we aBsume that the number of children is a noncategorical 
variable, then a Poiason regresBion (estimated using the maximum likelihood 
method) would be an appropriate approach. Thus the number of children ever born 
can be thought of as a process that generates a number of chang«H (i^irths) in 
a fixed interval of time. The model can be expressed as: 

exp ( -Q, ) a, 
Pr( y. ) = ^ ' ' ' ' 

y. 1 

The parameter of the Poiason distribution, o,, is assumed to be log-linearly 
dependent on the explanatory variables, or, 

ln( a, ) = X//3. 

The Poiason distribution model, however, also has some drawbacks. 
First, its usefulness is limi; ed by the fact that the variance is equal to the 
mean. Second, births canr-ot occur independently eince a period of at least ni.ne 
months must els.pse between them, although in a low fetcility population this 
problem ihoulrt be leas serious (Schultz 1988). A final limitation of the Poisson 
model is tne assumption of a constant (through time) rate of birth arrivals. 
Reducing the fixed time interval (for example, to five or ten years before the 
survey) would reduce this error. 

Alterr.atively, the sequential response model asrumea that the number 
of children is a categorical variable. Underlying this method is the assumption 
that parents make the decision of having C children sequentially, first deciding 
whether or not to have children at all, then deciding to have more than 1 child, 
and so on.' This model can be maximized by repeatedly optimi ring the likelihood 
functions of dichotomous models. Carliner et al (1980) used a sequential logit 
model for fertility where the dependent variable? are the natural logarithms of 
the odds of having at least j+1 children for families having at least j children. 
Thus, 

y^ = log (odds of having at least j+1 children) = X^'/Sj, 

where Xj and )3j respectively represent the exogenous variables and the logit 
coefficients from the regression run on the sample of women with at least j 
children. 



• An extensive survey on these models can be found in Amemiya (1981) and 
Maddala (1983). 

» According to Leibenstein (1957), the early decision in a family-building 
experience may be irrational or unplanned, and rational decisions need be assumed 
only for marginal children. 
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2>A Efltimation of the Quality of Children 



An unresolved issue in many papers dealing with the relaticnship 
between the family and the welfare of its children is the operational definition 
of child quality* Frec^uently^ though, educational attainment of the children 
is taken as a proxy of child quality (see for example Chernichovsky 1981, De Tray 
1978 and Rosenzweig and Wolpin 1980). In this chapter the reduced form equation 
of quality is estimated using various techniques, with the years of child 
schooling normalized by age as the dependent variable In addition to using 
ordinary least squares (OLS), the error components method and fixed effect method 
are used* 

In the error components model the observations for the quality of 
children are pooled by households. The justification for the model lies in the 
fact that the behavior of the disturbances over the child quality is likely to 
be different from the behavior of the disturbances over households. The model 
assumes that children with the same characteristics (age and sex) have equal 
quality, provided that households have the same endowments and tastes. The 
regression equation for this type of approach can be written as: 

where i»l,2,..,C refers to a child of a particular household h=l,2,..,H; y,j^ is 
an observation on the dependent variable, years of schooling, for the i*** child 
of household h/ fi^^, h=l,..,H, are the intercept terms that are assumed to be 
different for each child but constant over households; x^^^ is an observation of 
the k* explanatory variable for the child i of household h; k«l,..,K, are the 
slope coefficients and are assumed to be c instant by household and children; and 
is the random orror. 

For testing purposes we also estimated a variant of the error 
components model, known as the fixed effect model, where the intercept terms are 
assumed fixed. These household fixed parameters, fi^^, are assumed random, i.e. 
i^cui ■ ^0 * ^h' w^th independent identically distributed random variables with 
mean zero and constant variance. They are expected to be influenced by 
characteristics of the household, like mother's education, income, degree of 
urbanization, and inf raetructural variables. The variables that influence 
intrahousehold variation in the level of education, fi^, k=l,...,K, are the age 
and sex of the children. The model is estimated using the generalized least 
squares (GLS) procedure. 

3* Empirical Results 

Information on live births is based on interviews with 4,102 women, 
15 to 50 years old, randomly selected in each household.*^ The analysis is 



For every child between 7 and 20 years old, the years of schooling 

normalized by age, Q, is calculated by dividing the actual years of schooling 
of the child, 

Qu' average yenrB of schooling for the child's specific age, , i.e.: 

Miscarriages and still births are excluded. 

1 r 
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confined to the subgroup of married (or cohabiting) women who are currently 
living with their epouaes. The sample comprisee 2,494 women, with 26 percent 
(650) reeiding in metropolitan Lima, 29 percent (733) in other urban areas, and 
45 percent (1,111) in the rural areas 

The means and standard deviations of the variables used in the 
empirical analysts are shown in table A,3. The dependent variables in the 
analysis are the children ever born and the years of schooling of those children 
normalized by age. The reduced form quality equation is estimated only for 
children between the ages of 7 to 20 years old living both in or outside the 
household. 

Within this framework of analysis, the female and male hourly wages 
and the household expenditures per adult are endogenously determined variables. 
We usft a two-stage estimation to calculate the reduced forms for the number of 
children and children's education, and generate predicted values using various 
instruments. For the hourly wages, separate wage equations are estimated for 
men and women by region, with corrections for sample selectivity (see Chapter 
Two). These estimated equations are used to provide a potential wage — the wage 
predicted as obtainable in the wage sector.*^ The total household expenditures 
per adult^* (aged 15 years and over) are instrumented using husband's age, 
education, training, and unearned income J* Table A. 4 gives the OLS estimation. 

3.1 Quantity 

Table 1 reports the OLS estimates of the quantity equation for all 
Peru, Lima, o:her urban areas, and rural areas. Because all OLS regressions 
exhibited heteroscedasticity , White ' s ( 1980 ) heteroscedast ic-consistent 
covariance matrix is used in calculating the t-statistics. An F-test on the OLS 
regressions found significant structural differences at the .01 level of 
significance between urban and rural subsamples. The test did not detect 
significant structural differences between Lima and other urban areas even at 
the .05 level of significance.*^ 



The total randomly selected group consisted of 4,102 women, of whom 2,630 
were married (or cohabiting). For 2,500 women a matched spouse was available, 
but six were excluded for data reasons. 

See Chapter Two (Khandker) for regression results. 

Food expenditures including food and self-supply expenditures and food 
expenditures outside the household, and nonfood expenditures, include semi- 
durables and durables, fuel expenditures, rent, and utilitiea. 

Includes miscellaneous income items such as interest, dividends, rentals, 
pensions, unemployment benefits, alimony, children's allowance, and insurance. 

Because of structural differences between Lima and other urban areas in 
the quality regressions, the subsamples considered are nevertheless: Lima, other 
urban areas, and rural areas. 

i JO 
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X&i()ltt It 


Ordinary Least 


Squares eFtiaates 


for the number of 


children 


born 




Model 


I 










Peru 


Lima Other Rural 


Peru Lima 


Other 


Rural 


Variable 




urban 




urban 





Constant 



Mother's age 



Mother's age 
squared 

Mother's years 
of schooling 

Mother's years 



-6.352 -2.049 -4.277 -7.925 -7.901 

<10.865> (1.874) (3.870) (9.972) (7.777) 

0.529 0.312 0.449 0.627 0.625 

(14.328) (4.474) (6.423) (11 .786)(9.280) 

-0.508 -0.261 -0.416 -0.606 -0.609 

(8.779) (2.323) (3.971) (7.139) (5.660) 

•0.205 -0.285 -0.210 -0.077 -0.104 

(6.404) (4.236) (2.997) (1.444) (1.271) 

0.005 0.007 0.005 -0.011 -0.009 



of schooling squared (2.222) (1.796) (1.401) (2.277) (0.955) 



•3.613 1.416 -0.333 -7.598 -8.685 

(3.310) (0.773) (0.201) (4.198) (3.600) 

0.503 0.317 0.389 0.629 0.631 

(13.110) (4.243) (5.492)(11.472) (9.045) 

-0.483 -0.278 -0.337 -0.611 -0.621 

(8,061) (2.34/) (3.156) (7.050) (5.620) 

-0.196 -0.268 -0.251 -0.066 -0.094 

(5.803) (3.821) (3.738) (1.223) (1.243) 

-0.000 0.004 0.004 -0.015 -0.011 

(0.168) (1.160) (1.110) (3.393) (1.603) 



Mother's wage 
hourly 

Father's wage 
hourly 

Unearned income 
('000 intis) 



-0.211 -0.079 -0.210 -0.058 -0.026 

(5.161) (1.183) (2.757) (0.843) (0.155) 

-0.025 -0.025 -0.023 -0.006 0.039 

(1.290) (1.006) (0.513) (0.215) (0.701) 

-0.016 -0.006 -0.015 -0.049 -0.043 

(3.156) (1.080) (1.353) (3.489) (4.123) 



Household expenditures 
per adult (logs) 

Distance to secondary school 
Distance to family planning 
Other urban areas 



-0.065 
(1.609) 

0.013 
(1.249) 



Rural areas 



Observations 
R2 



0.520 
(5.059) 

0.868 
(6.836) 

2494 650 
0.497 0.384 



733 1111 692 
0.437 0.478 0.474 



-0.420 -0.568 -0.460 -0.074 0.126 
(2.483) (2.055) (1.763) (0.233) (0.297) 

-0.064 
(1.604) 

0.013 
(1.265) 

0.498 
(4.880) 

0.874 
(6.299) 

2494 650 733 1111 <^>. 

0.491 0.385 0.433 0.476 O.s " 



Note: The t-statistics (in absolute terras) are in parentheses. They are cor- rtftc 
for heteroscedasticity using the Wliite heteroscedastic-consistent coVc\;'i'.i»ce 
matrix. 
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For all BubB&mplGB the number of children ovor born increaoee 
monotonically with mother's age at a decreasing rate for older women. This can 
be the result of two factors • First, delayed marriage by younger women 
effectively shortens their active reproductive cycle* Second, the relatively 
younger women have not fully completed their fertile cycles and are likely to 
bear more children in the future. 

The education of the mother is, as hypothesized, significantly 
negatively related to the number of children. In the rural areas the reduction 
in the number of children is stronger with each additional year of schooling; 
in urban areas, the reduction is approximately linear. In Lima one additional 
year of schooling reduces the number of children by about 0.27 births at the 
mean; in other urban areas by 0.25, and in rural areas by 0.09 births. 

Female and male hourly wages, as well as unearned income, generally 
decrease the number of children. Female hourly wages r'^duce the demand for 
children significantly in Peru and in other urban areae, while unearned income 
reduces it in Peru as a whole and in rural areas. The point estimates of the 
female's cost of time (that is, wage) show a stronger negative effect on 
fertility than the cost of male time, another expected result as noted earlier. 
Significant differences occur only in Peru as a whole and in other urban areas. 
The parameters of total household expenditures per adult also suggest a 
significant negative effect of income on the number of children. Only in rural 
areas is this negative effect insignificant. The income elasticities of demand 
for children in all Peru, Lima, and other urban areas are -0.10, -0.18, and 
-•12, respectively (that is, a 100 percent increase in the household expenditures 
per adult decreases the demand for children by 10, 18, and 12 percent 
respectively). The observed negative wealth elasticitifis of demand for the 
number of children, however, both in model I and II in Peru (except in rural 
areas), do not necessarily mean that the number of children, in the conventional 
sense, is an inferior commodity. The actual wealth elasticities simply may 
differ from the observed ones (quality-quantity interaction hypothesis) (Willis 
1973) • 

The estimates for the degree of urbanization are significant and of 
the expected sign. The lower cost of raising children in rural areas combined 
with the higher productivity benefits of children in rural areas are reflected 
in a larger number of children per family. At the mean, parents in other urban 
areas and in rural areas respectively have 0.5 and 0.9 more children than parents 
in Lima. 

The infrastruotural variables, distance to the nearest secondary 
school and distance to a family planning center, do not significantly influence 
the number of children (though they are of the expected sign). The distance to 
the near' it secondary school, a proxy of the copt of quality, is negatively 
related to the number of children; the distance to a family planning center, 
a proxy for the cost of children, is positively related to the number of 
children. 

The Poisson count estimates and the sequential logit estimates of 
the reduced form for children ever born are reported in tables 2 and 3. In the 
appendix the sequential logit estimates are given by regions (oee tables A.b to 
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The paramstere in those tables reflect the marginal effectSi which are 
comparable with the OLS results • 

Little difference is found between the OLS anri the Poisson count 
results. The magnitude of the effects change little and the signs of the effects 
generally do not change* In Peru as a whole, however, education squared shows 
a significant negative effect both in model Z and II, implying a stronger 
reduction in the number of children as a result of an increase in the mother^s 
education than in the OLS results. The significance of the income variables in 
all of Peru and in other urban areas disappears in the Poisson regressions. 
Additionally, the distance to secondary school significantly reduces the number 
of children in rural Peru. 

The logistic fertility results are also generally similar to the OLS 
results. Both imply that the effect, of education on fertility is negative and 
significant at most parity levels, and the age, or biological capacity, effect 
is positive and significant. 

The logistic fertility results, however, do uncover some interesting 
nonlinearities. For instance, parents in other urban and rural areas without 
children do not perceive a significantly higher probability of the first child 
than parents in Lima, whereas thosr, parents with at least one child have a higher 
probability of an additional child than :;orresponding parents in Lima. This is 
consistent with the fact that for Peru as a whole, only 1.6 percent of women at 
the end of their reproductive cycles are childless. Although the OLS regressions 
imply that unearned income does not significantly affect the number of children 
in urban areas, the bivariate logit estimates do reveal a significant reduction 
in the probability of the first child in Lima and the fourth child in other urban 
areas as a result of an increase in unearned income. In rural areas the 
household expenditures per adult significantly increase the probability of the 
first three children and reduces that of the fourth child, a nonlinearity not 
captured in the OLS results. 

3.2 Oualitv 

Table 4 shows the OLS estimates of the quality model. White's (1980) 
heteroscedastic-consistent covariance matrix is used again as these regressions 
also exhibited heteroecedasticity. An P«-test showed significant structural 
differences at the .01 level of significance between urban and rural subsamples, 
and between Lima and other urban areas. 

The results show that boys have significantly more education than 
girls of the same age in ?eru as a whole, in other urban areas, and in rural 
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Table 2} Poisson Count estimates for the nunber of children born (dependent 
variabl*)) 



Model I - — U— 

Peru Lima Other Rural Peru Lima Other Rural 

Variable urban urban 



Constant -10.131 -5.470 -6.873 -13.535 -13.448 -8.S39 -2.814 -4.587 -14.115 -15.168 

(11.792) (3.308) (4.086) (9.520) (7.370) (6.521) (1 .310) (1 .950) (6.518) (5.232) 

Mother's age 0.781 0.474 0.615 1.0B1 1.085 0.773 0.500 0.599 1.074 1.080 

(16.121) (5.062) (6.271) (13.575) (10.804) (16.383) (5.767) (7.107) (13.383) (10.790) 

Mother's age squared -0.890 -0.513 -0.681 -1.256 -1.264 -0.?a2 -0.549 -0.665 -1.246 -1.257 

(13.381) (4.058) (5.142) (11.434) (9.155) (13.582) (4.641) (5.710) (11.273) (9.165) 

Mother's years -0.100 -0.146 -0.148 -0.001 -0.049 -0.090 -0.124 -0.148 0.007 -0.037 

of schooling (3.166) (2.563) (2.348) (0.009) (0.524) (2.752) (2.153) (2.514) (0.110) (0.434) 

Mother's years -0.006 -0.003 -0.001 -0.022 -0.017 -0.009 -0.003 -0.001 -0.026 -0.021 

of schooling squared (2.197) (0.593) (0.126) (2.979) (1.218) (3.501 ) (0.815) (0.365) (3.950) (2.071) 

Mother's wage -0.082 0.005 -0.071 -0.087 -0.091 

hourly (1.499) (0.065) (0.633) (0.658) (0.289) 

Father's wage -0.012 -0.020 -0.005 0.014 0.054 

hourly (0.512) (0.707) (0.101) (0.270) (0.6S6) 

Unearned income -0.015 -0.005 -0.017 -0.060 -0.034 

('000 intis) (1.400) (0.421) (0.882) (2.026) (0.387) 

Household 9xpenditures 0.256 -0.<i-?.. -0.333 0.101 0.299 

per adult (logs) <1.««8) t'-"^) ^.022) (0.323) (0.720) 

Distance to secondary school -0.057 

(2.043) (2.002) 



Distance to family planning 



0.C11 0.011 
(1.153) (1.165) 



Other urban areas 0.597 0.571 

(5.171) <4-928> 

Rural Areas 0.928 0.90A 

(7.475) (6.383) 

Observations 2494 650 733 1111 6V2 2494 650 733 1111 692 

Pseudo R2 0.104 0.143 0.158 0.195 0.191 0.204 0.144 0.158 0.194 0.191 



Note: Reported coefficients are the marginal effect of the independent 
variable, i.e. fi;*exp(X'fi) , where fi, is the Poisson estimate. The t-8tati»^tics 
(in absolute terms) are in parentheses. 
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Tabla 3) Sequential Blvarlate Loglt estimataa for the number of children born 
(dependant variable) in Peru as a whole 



Model 



I 

PARITY 



II 
PARITY 



Variable 



N=0 



N=1 



N-2 



N=4 



ConstPrtt 



Mother's age 



Mother's ago squared 



Mother's years 
of schooling 

Mother's years 
of schooling squared 

Mother's uage 
(hourly) 

Father's wage 
(hourly) 

Unearned income 
('000 intis) 

Household expenditures 
per adult (logs) 

Other urban areas 



Rural Areis 



-9.394 -10.841 -7.996 -9.917 -11.274 
(6.871) (9.136) (6.665) (6.437) (5.639) 

0.702 0.727 0.515 0.567 0.611 
(7.702) (9.542) (7.136) (6.342) (5.430) 

-0.884 -0.888 -0.601 -0.646 -0.703 
(6.023) (7.435) (5.662) (5.086) (4.517) 

0.173 -0.092 -0.205 -0.134 -0.082 
(2.123) (1.427) (3.954) (2.473) (1.382) 

-0.020 -0.005 0.002 -0.000 -0.004 
(3.595) (1.251) 10.500) (0.100) (0.808) 

-0.064 -0.017 0.001 -0.042 -0.116 
(0.574) (0.210) (0.015) (0.606) (1.338) 

0.078 0.002 -0.015 -0.038 0.009 
(1.222) (0.050) (0.574) (1.275) (0.242) 

-0.036 0.008 0.006 -0.028 -0.011 
(3.189) i;0.540) (0.563) (2.295) (0.639) 



0.364 0.649 0.605 0.552 0.529 

(1.240) (3.498) (3.891) (3.225) (2.502) 

0.179 0.871 0.619 0.980 0.851 

(0.537) (3.789) (3.314) (4.855) (3.745) 



N>1 



N«2 



N*3 



N«4 



-10.747 
(3.755) 

0.698 
(7.534) 

-0.886 
(5.958) 

0.156 
(1.851) 

-0.020 
(3.984) 



•10.621 
(5.112) 

0.725 
(9.452) 

-0.685 
(7.431) 

-0.089 
(1.33?) 

-0.006 
(1.477) 



-8.569 
(4.634) 

0.503 
(6.970) 

-0.587 
(5.517) 

-0.216 
(4.009) 

0.002 
(0.567) 



-5.331 
(2.452) 

0.612 
(6.859) 

-0.716 
(5.656) 

-0.094 
(1.667) 

-0.003 
(0.686) 



-12.101 
(4.481) 

0.589 
(5.244) 

-0.676 
(4.353) 

-0.084 
(1.362) 

-0.008 
(1.720) 



0.258 -0.033 0.114 -0.867 0.161 
(0.578) (0.106) (0.448) (3.090) (0.470) 

0.320 0.643 0.636 0.511 0.537 
(1.118) (3.512) (4.102) (2.985) (2.544) 

0.190 0.858 0.688 0.737 0.997 
(0.512) (3.325) (3.301) (3.308) (3.832) 



Pr (having N-»'1 children) 0.956 0.B85 0.795 
Pseudo R2 0.217 0.269 0.204 

Observations 2494 2385 2111 



0.765 0.753 
0.213 0.175 
1678 1283 



0.956 0.885 
0.208 0.268 
2494 2385 



0.795 0.765 0.7S3 
0.204 0.213 0.174 
2111 1678 1283 



Note: Reported coefficients are the marginal effect of the independent 
variables, i.e. I5,*P*(i-P), where 15, is the logit coefficient and P is the 
probability of having one or more additional children. The t-statistics (in 
absolute terms) are in parentheses. 
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Tabl« 4t Ordinary L««at Sq:u«r«s •stijuitas for tha quality of ohildran 



Model 



Peru Lima 



Variable 



Other 
urban 



Rural 



Constant 



Mother's years 
of schooling 



1.319 1.556 1.898 0.74B 0.535 

(10.698) (7.165) (8.622) (4.035) (2.202) 

0.070 0.026 0.C22 0.101 0.108 

(11.365) (2.292) (1.844) (8.803) (6.602) 



Mother's years -0.002 -0.000 0.000 -0.005 -0.009 

of schooling squared (4.153) (0.007) (0.029) (3.258) (4.422) 



Mother's wage 

hourly 

Father's wage 
hourly 

Unearned income 
("000 Intis) 

Household expenditures 
per adult (logs) 

Age child 

Age child squared 

Sex child 
(I'female O-male) 



-0.024 -0.014 0.001 -0.013 0.045 

(2.627) (1.198) (0.072) (0.753) (1.364) 

0 022 0.003 0.033 0.054 0.077 

(5.235) (0.562) (3.781) (4.969) (4.363) 

0.004 0.002 0.007 -0.008 0.007 

(1.318) (1.403) (1.197) (0.608) (0.372) 



-0.066 -0.073 -0.134 -0.022 -0.008 

(3.578) (2.243) (4.003) (0.7S0) (0.216) 

0.002 0,003 0.004 0.001 0.000 

(3.531) (2.408) (3.687) (0.821) (0.219) 

-0 061 -0.005 -0.055 -0.089 -0.084 

(3.992) (0.189) (1.982) (3.835) (2.946) 



Distance to secondary school 
Distance to family planning 
Other urban areas 
Rural areas 



0.005 
(0.851) 

-0.004 
(5.035) 



0.086 
(4.174) 



-0.177 
(6.951) 



JUL 



Peru 



Lima 



Other 
urban 



Rural 



-0.858 1.055 -0.121 -2.768 -3.331 

(3.366) (2.646) (0.287) (6.625) (6.725) 

0.056 0.023 0.007 0.078 0.077 

(8.441) (2.010) (0.613) (6.612) (4.821) 

-0 003 -0.000 0.001 -0.004 -0.007 

(5.791) (0.627) (0.671) (2.860) (3.543) 



0.350 0.077 0.342 0.608 0.687 
(9.460) (1.361) (5.334) (9.372) (9.224) 

-0.071 -0.075 -0.136 -0.027 -0.010 
(3.869) (2.288) (4.085) (0.964) (0.294) 

0,003 0.003 0.005 0.001 0.000 
(3.882) (2.449) (3.875) (1.011) (0.322) 

-0.060 -0.005 -0.058 -0.086 -0.084 
(3.924) (0.167) (2.072) (3.772) (3.011) 

0.007 
(1.077) 

-0.004 
(4.483) 

0.110 
(5.275) 

-0.052 
(1.845) 



Number of children 4421 999 1236 2186 1355 

Number of parents 1706 425 484 797 489 

R2 0.232 0.039 0.128 0.132 0.101 



4421 999 1236 2186 1355 
1706 425 484 797 489 
0.242 0.039 0.134 0.152 0.125 



Note J The t-Btatiotics (in absolute terms) are in parentheaea. 'xhey are 
corrected for heteroscedasticity using the White heteroscedafltic-consistent 
covarianca matrix. 
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areas, with the largest difference occurring in the rural areas. Interestingly, 
there were no significant gender differences in school attendance in Lima. These 
results are consistent with enrollment ratios in Peru shown in Chapter 1. In 
the rural areas the normalization of education has ruled out all age effects of 
differences in education between children; in urban areas, however, the quality 
of children initially decreases by age and increases afterwards. 

As expected, the quality of children is positively related to the 
education of the mother. The relation appears linear in urban areas and 
nonlinear in rural areas, where a mother's education increases her children's 
education at a decreasing rate. 

The results of model I suggest that the father's wage has a positive 
effect on children's education. Unearned income also increases children's 
education, but its effect is relatively minor. The opportunity cost of a woman's 
time does not significantly affect the quality of her children, except in all 
of Peru. The negative effect of women's wages on children's education may be 
caused by the structural differences that exist between the aubsamples 
considered. An increase in household expenditures per adult significantly 
incr ases the quality of children. The income elasticities of the demand for 
children's education for all Peru, other urban areas, and rural areas at the mean 
are 0.34, 0.27, and 0.75 respectively. As income increases, therefore, parents 
will increase the quality of their children, supporting the hypothesis that the 
expenditures per child that parents consider necessary rises with income. 

The urbanization dummies show a significant negative effect in rural 
areas on the demand fur children's education, and important positive effect in 
other urban areas. The need for children on the farm might account for the lack 
of interest in education in rural Peru. At the mean, the qualify of children 
in rural areas is about 36 percent lower than that of children in urban areas. 
And since there is little difference between the quality of children in Lima and 
in other urban areas, the significant positive parameter for the other urban 
areas dummy might merely reflect structural differences between the quality 
regressions for Lima and other urban areas. 

The distance to secondary school, which can be considered an 
opportunity cost for child quality, reduces the quality of children, though the 
effect is not strong. The distance to a family planning services center, which 
is a direct cost of the number of children, is negatively related to the quality 
of children. 

Table 5 presents the results of the error components model. The 
Hausman test did not reject the hypothesis that the error components model was 
the right specification (at the .01 level of significance) compared against the 
fixed effect model. These generalized least squares results are very similar 
to the OLS estimates. The magnitude of the effects shows little change, and the 
signs remain the same. 



An F-test, however, did not show structural differences at the .05 level 
of significance between boys' and girls' subsamples. 
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Xabla 5t Th« Error Coapoaa&ts Nodal •itlMtos for tho quality of childron 



Hodei 
















II 






Variable 


Peru 


Lima 


Other 
urban 


Rural 


Peru 


Lima 


Other 
urban 


Rural 


Age child 


-0.054 
(3.875) 


-0.067 
(2.488) 


-0.129 
(4.856) 


-0.011 
(0.531) 


o.ooo 

(0.004) 


-0.056 
(4.047) 


-0.069 
(2.566) 


-0.129 
(4.886) 


-0.014 


-0.001 

\ U . U3i J 


Age child squared 


(3.391) 


(2.505) 


(4.120) 


0.000 

(0.354} 


-0.000 

(U. U99; 


0 00? 

(3.568) 


0 003 
(2.560) 


0 004 
(4.200) 


0.000 

(0.465) 


-0.000 


Sex child 
(I'female 0>male) 


(4.242) 


-U. 0C4 
(0.140) 


**U . UDU 

(2.324) 


-0.086 
(4. 143; 


-0.093 


(4.174) 


-0 003 
(0.096) 


-0 061 

V * W k 

(2.376) 


-0.083 
(4.031) 


-0.092 
f3 4(10) 

\ «J • *f i7 W f 


Constant 


1.286 
(13.192) 


1.540 
(8.979) 


1.8B8 

fll 17D1 


0.710 
(5.394) 


0.513 
(2.843) 


-0.815 
(2.268) 


1.061 
(2.189) 


-0.012 
(0.022) 


-2.717 
(4.794) 


-3.256 
(4.716) 


Mother's years 
OT scnooimg 


0.069 
(7.432) 


0.028 
(1.841) 


0.016 
fi Dial 


0.099 
(6.561) 


0.108 
(4.554) 


0.055 
(5 6'3l 


0.026 
(1.624) 


0.002 
(0.123) 


0.075 
(4.887) 


0.078 
(3.414) 


Mother's years 
of schooling squared 


-0.002 0.000 
(2.537) (0.101) 


0.000 
(0.341) 


-0.004 
(2.432) 


-0.009 
(2.594) 


-0.002 


-0.001 
(0 635) 


0.001 -0.003 
(0.929) (2.319) 


-0.007 
(2.162) 


Mother's wage 
hourly 


-0.030 
(2.188) 


-0.023 
(1.353) 


0.005 
(0.186) 


-0.018 
(0.726) 


0.045 
(0.778) 












Father's wage 
hourly 


0.021 
(3.237) 


0.002 
(0.370) 


0.028 
(2.269) 


0.050 
(3.857) 


0.072 
(3.340) 












Unearned Income 
('000 Intis) 


0.003 
(1.237) 


0.001 
(0.542) 


0.008 -0.017 -0.007 
(2.182) (1.145) (0.304) 












Household expenditures 
per adult (logs) 












0.333 
(6.115) 


0.071 
(0.993) 


0.320 
(3.748) 


0.589 
(6.344) 


0.668 
(5.946) 


Distance to secondary school 








0.008 
(G.988) 










0.010 
(1.210) 


Distance to family planning 








-0.005 
(2.080) 










-0.004 
(1.858) 


Other urbar areas 


0.078 
(2.323) 










0.100 
(2.970) 










Rural areas 


-0.200 
(5.134) 










-T.074 
..709) 










Number of children 
Number of parents 
R2 

Hausman Test X2(3) 


4421 
1706 
0.198 
J, 051 


999 
425 
0.183 
3.143 


1236 
484 
0.190 
0.777 


2186 
797 
0.106 
6.662 


1355 
489 
0.090 
1.437 


4421 
1706 
0.202 
5.051 


999 
425 
0.183 
3.143 


1236 
484 
0.119 
0.777 


2186 
797 
0.116 
6.662 


1355 
489 
0.102 
1.437 



Notet The t-Btatistics (In absolute terms) are in parentheses. 
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3.3 QualitvOu&ntitv Interaction 

All calculated elaaticitioa of the demand for quality and quantity 
are given on table 6.^' The observed income elasticitiea are shown first* 
Assuming no changes in the marginal cost of the number and quality of children, 
the income effects indicate that parents generally substitute quality for 
quantity as income increases. Since quality and quantity enter multiplicatively 
into the household budget constraint, this substitution of more quality for less 
quantity of. children will change the price of the number of children relative 
to quality of children. For instance, if the income-elasticity of quality is 
greater than th« income-elasticity of quantity, then an increase in income will 
tend to increase ratio Q/C. This will then tend to increase the coat of the 
number of children relative to the quality of children, p^/p,, which will induce 
a further substitution of quality for the number of children Table 6 confirms 
that t).e income elasticities of the demand for quality are higher than the demand 
elasticities for quantity (although the 90 percent confidence interval of the 
elasticities of the demand tor quality and quantity for unearned income generally 
overlap) . This poin*;s to a substitution of quality for quantity as income 
i.ic.reases. In other urban areas, for instance, a 1 percent increase in household 
expenditures per adult increases the ratio Q/C by 49 percent, which causes the 
cost ratio Pc/Pq to rise by the same percentage. 

Table 6 also gives price elasticities corresponding to the mother's 
education (assumed to be a cost of the number of children, p^) for model 11.^ 
These are given by the uncompensated price elasticities.^^ The compensated price 
elaat^citids measure the percentage change in number (or quality) of children 
caused by a given percentage change in p., mother's education, holding utility, 
pq, and other prices constant. These are also called the own- (or cross-) 



For calcul'Vting these elasticities, the OLS estimates of the quantity 
regressior^ have been reestimated using the same sample as in the quality 
regression. The result of these estimates are in appendix table A«9. An F- 
test pointed to structural differences between these two samples at the *05 
level of significance. 

See Becker and Lewis (1974), Willis (1974) ^ and Rosenzweig and Wolpin 
(1980) for details of this quantity-quality interaction. 

^ Using the Slutsky equation, the uncompensated price effect of the mother's 
education on quantity and quality can be decomposed in a substitution price 
effect and an income effect: 

P 

in which Sy is the substitution effect of the price change and (-qj^gy^y) the 
income eifect of the price change* 

In observing the low price elasticity of the demand for children in rural 
areas, it should be noted that this point estimate is enclosed in the interval 
estimates for Lima and other urban areas. 



u 



fiy 



^4 
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Table 6t Elattlcitia* of the daffland for quantity and quality 



Quantity fluality 

Peru Lima Other Rural Peru Lima Other Rural 

Variable urban urban 



Income elasticities 

Unearned income -0.001 (-0.001) (-0.002) -0.004 (0.003) (0.002) (0.006) (-0.002) 

(Model 1) C- .003, .00] C- .007, .004] C- .005, .002] [- .007, - .001] t- .001, .0061 C- .00, .005] C- .002, .015] C- .007, .003] 

Household expenditures -0.12 -0.17 -0.15 (-0.07) 0.34 (0.06) 0.27 0.75 

(Model II) C-.19,-.05l C-.32,-.02] [-.27,-. 02] C-.18,.C.] [.28,. 40] t-.01,.13] [.19,.3Sl [.62,. 881 



Uncotnpensated price elasticities : 

Mother's education -0.17 -0.52 -0.27 -0.02 0.13 0.13 (0.06) 0.15 

(Model IJ) C-.24,-.08] [-.84, .051 (-.56, .02] [-.09, .00] C.07,.20] [-.10, .291 [-.10, .23] [.08,. 22] 

Cost of parental time (Model 1) 

Mother's wage -0.09 (-0.08) -0.14 -0.03 -0.06 (-0.05) (0.004) (-0.03) 

(hourly) [-.13, -.04] [-.21, .051 [• .27, - .02] [- .06,- .00] [-.10, -.02] [-.11, .02] [-.09,. 10] [-.08,.03] 

Father's wage (-0.02) (-0.05) (-0.07) (0.01) 0.09 (0.01) 0.13 0.17 

(hourly) [-.05, .01] [-.14, .04] [-.16, ..03] [-.02, .03] [.06, .11] [-.03, .051 [.08, .191 [.11, .221 

Distance to secondary school* (-0.02) (0.02) 

(Model I) [-.04, .01] [-.01, .041 

Distance to family planning center' (0.01) -0.03 

(Model I) [-.00,. 03] [-.04, -.02] 

Compensated price elasticities^ : 

Mother's education -0.56 -1.21 -0.90 -0.02 0.34 0.13 0.31 0.35 

(Model ID (-.87,-.25][-2.15,-.02] [-1.72,-.08][-.48,.08] [.25, .45] [-.12,. 46] [.11, .64] t.25,.46] 

Cost of parental time (Model I) 

Mother's wage -0.11 0.00 -0.14 -0.24 -0.06 0.00 0.00 0.00 

(hourly) (-.18, -.04] (-.28, .081 (- .35, .011 (- .41, - .07] (-.11, -.00] [-.11, .03] [-.10,. 17] [-.13, .051 

Father's wage -0.03 0.00 0.00 -0.32 0.09 0.00 0.13 0.17 

(hourly) (-.12, .01] (-.24, .10] (- .26, .06J (- .56,- .07] [.06,. 15] [•.03,.08] (.06, .28] (.04, .26] 

Distance to secondary school 0.00 0.00 

(Model I) [-1.01,. 06] [-.07,. 13] 

Distance to family planning center 0.01 -0.03 

(Model I) (-2. 14,. 15] [-.IS, .163 



Note: The figures in brackets present the interval estimates of the elasticities, which are celculated using the 90 
percent confidence interval boundaries for each individual parameter. The figures in parentheses are elasticities 
calculated using parameters that are not significant at the 10 percent level of significance. 

* The elasticities for these variables are calculated using the reduced rural sample size. 

* Only parameters at the 10 percent significance level are used in calculating the point estimates of the 
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substitution elasticitios. In Peru as a wholo th<i own-fiubetitution elasticity 
of the mother's education is -0.56, and the cross-substitution elasticity is 
Consequently, a 1 percent increase in mother's education (holding constant 
for utility and other prices) decreases the demand for children by 0.56 percent 
and inci^eases the demand for children's education by 0.34 percent. The positive 
sign of the cross-substitution elasticities indicates that the number of children 
and children's education are substitutes* The 90 percent confidence intervals 
are all above zero, except for Lima. The income effect of the price increase 
on the demand for quantity is positive, whereas the effect is negative on the 
demand for children's ed.ication. Comparing the point estimates of the 
compensated price elasticities of the demand for quantity with those for quality, 
we find a further substitution of child quality for number of children as 
mother's education increases ( quant ity-quality interaction). 

Table 6 also gives the uncompensated and compensated price 
elasticities of parental time for the quantity and quality of children using 
model I. These indicate that parents demand more quality against less quantity 
as the cost of parental time increases (although the 90 percent confidence 
intervals for mother's cost of time usually overlap). The compensated cross- 
price elasticities indicate that the father's and mother's labor force 
participation are substitutes for the number of children, and father's labor 
force participation and the quality of children are complements. As the cost 
of parental time increases, the opportunity cost of child care rises; thus, as 
parents spend more time in market activities, the demand for children falls. 
An increase in the father's opportunity coat of child care will increase his time 
in market activities and his demand for children's education. As expected, the 
mother's cost of time has a stronger effect on the number of children than the 
father's cost of time, though the latter has a larger effect on children's 
education than the former. The compensated price elasticities of the demand 
for children are smaller than those of the demand of children's education, which 
suggests a further substitution of quality for quantity as the parental cost of 
time increases. 

The uncompensated and compensated price elasticitiei/ ^f the distance 
to the family planning center indicate that parents demand more education per 
child and fewer children as the distance to family planning centers decreases. 
The own-substitution elasticity of the distance to a family planning center is 
positive, 0.1, and the cross-elasticity is -.03, which again indicates that the 
number of children and children's education are substitutes (although both 90 
percent confidence intervals do enclose values of the opposite sign).^ The 
relative magnitudes of these point estimates of the compensated price 
elasticities indicate a further substitution of education for the number of 
children as the distance to a family planning center falls. 



^ The distance to a family planning center is a negative influence on the 
cost for the number of children; that is, the farther the distance the more 
children demanded. 
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4. Siamlfttien and Policy laplicatioai 

The ultimate objectivu of policy measures is to alleviate poverty 
and improve household welfare* Reducing fertility and increasing the amount of 
education help achieve this goal* Given the demand for children and for 
children's; education are jointly determined by the parents, policies that 
directly affect the number or quality of children will induce tradeoffs, as 
noted in the previous section. It is important to take these tradeoffs into 
consideration when evaluating the direct effects of these policies* 

In table 7 we examine the direct effect of several policies on the 
number of children, children's education, and child services.^ These policies 
include increasing women's education by two years^ expanding family income 
(unearned income by 600 intis or expenditures per adult by 200 intis), raising 
the hourly wages of the parents 0.6 intis, or improving the accessibility to 
family planning services by two hours of travel time*^ Columns 1 through 5 1^- 
the table give the simulation results using the model I specification, ana 
columns 6 through 8 using model ZZ. Assuming no changes in the marginal cost 
of the number and quality of children, the results in all regions show that a 
two-year increase in the mother's education reduces demand for children more 
sharply than alternative policies. Similarly, the most significant increase in 
the children's education is a result of an increase in the mother's education. 
Supposing that parents try to maximize their children's education, however, its 
increase is not strong enough to compensate for the reduced number of children 
in Lima and in other urban areas. Increasing the mother's education by two years 
at the mean reduces the combined quality of all of her children (child services). 
In rural areas, the increase in the mother's education improves the combined 
children's education more than any of the other policy variables* An expansion 
in the household expenditures per adult, which has little effect on reducing 
fertility, does induce a stronger rise in the combined children's education. 
In all-Peru the same reasoning holds / although the differences between the policy 
outcomes are greatly reduced. In other urban areas an increase in the family's 
financial resources, particularly the household expenditures per adult, or 
raising the parents' hourly wages (particularly the father's), tend to increase 
the combined children's education more than an increase in the education of the 
mother. In Lima the policies examined do not lead to an increase in the combined 
children's education, although they do imply a drop in fertility and an increase 
in children's education. 

As discussed in the previous section the impact of the interaction 
between quality and quantity will generally cause a further substitution of 
education for the number of children as the mother's education increases, the 
cost of parental time increases, the family's unearned income or household 
expenditures per adult increase, or the distance to a family planning center 



^ Child services are defined as the quality of all children in a household, 
that is, quantity multiplied by quality. For comparison of figures see average 
per capita household expenditures, by region, in Chapter One (Schafgans), Table 
A13. 

^ On average, a household has three adults ag 5 years and over. 
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docreaaea. Tha impact on the combined education of all children in a houeehold 
will depend, of course, on the relative changes in quality and quantity caused 
by the induced change in the marginal coats. If, for instance, the quality 
increases relatively more than the demand for children falle, the effect of the 
proposed j^olicies will be stronger. Further research on this point is vital. 



During the last decade fertility has dropped 23 percent in Peru with 
urban areas recording an even larger decrease of 31 percent. Women still have 
on average 4.1 children in all Peru, 3,1 in urban areas, and 6.3 in rural areas. 

This chapter has identified the factors influencing the demand for 
children and the demand for the education of children by married women in Peru 
in 1985-1986 as well as the possible trade-offs between them. The framework for 
this analysis was a one-period, full-certainty model, in which parents maximize 
their joint utility function. 

The results show that unearned income as well as higher household 
expenditures per adult mean smaller families with better-educated children. The 
results are consiptent with other findings, and imply that parents substitute 
quality for quant icy as the income in the household rises. This negative income 
effect is reinforced by the income elasticity of quality being greater than the 
income elasticity of quantity. A rise in income will tend to increase Q/C, which 
induces a rise in Pc/Pq (quality-quantity interaction hypothesis). 

According to prior expectations, educated mothers appear to have 
fewer and better educated children. One reason may be due to lower child 
mortality. Moreover, these mothers might have fewer unwanted children due to 
a knowledge and proper use of modern family planning practices. The compensated 
cross-price elasticities of mother's education for the demand of quality are 
positive, which indicate that quality and quantity are substitutes. The mother's 
education own-price elasticities of demand for children (negative) are smaller 
than the cross-price elasticities, which indicates a further substitution of 
children's education for the number of children as the mother's education 
increases. 

The demand for more child education and fewer children appears to 
coincide with increases in the cost of parental time. The cost of the mother's 
time has a stronger impact on the number of children than the cost of the 
father's time, while the latter has a stronger impact on children's education 
than former. The elasticities cf the demand for children are smaller than those 
of the demand for children's education, which implies a further substitution of 
education for the number of children as the cost of the parent's time increases. 

Rural areas have a higher demand for children and less demand for 
children's education than urban areas. Thik. finding reflects the higher 
productive benefits and lower costs of chl ^ren in rural areas. The distance 
to a family planning center (a proxy of the price of contraception) had no effect 
on the quantity of children, but a negative effect on the quality of children; 
the distance to secondary school (a proxy of the cost of education) showed a 
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Xabltt 7t Simulation results i Effects oa ths quantity of children, quality of 
children, and children's services* 









Model 1 








Model 


11 


1 

! 
1 
1 


1 


Irvcrease In: 


(1) 


(2) 


(3) 


(4) 




(6) 


(7) 




1 

1 

1 


1 

1 


Years of schooling 2 

Unearned income (intis) 

Mother's hourly wage (intis) 

Father's hourly wage (intis) 

Household expenditures per edult(int{s} . 

Distance family planning center (hrs) 


600 
• 
• 


0.6 

• 
• 


• 

0.6 

• 


•2 


2 
• 


• 
• 
• 

200 


• 


1 

1 

1 
1 

1 
1 

1 

.1 


i 
1 


Peru 
Quantity 
Quality 
Child services 


5.00 
1.13 
5,67 


5.38 
1.04 
5.60 


5.28 
1.02 
5.41 


5.37 
1.05 
5.65 




4.95 
1.10 
5.43 


5.20 
1.14 
5.93 




1 
1 
1 

1 
1 
1 
1 


Averages | 

5.38 i 
1.04 1 
5.59 1 

1 


Lima 
Quantity 
Quality 
Child services 


3.59 
1.31 
4.71 


3.96 
1 .26 
5.00 


3.92 
1 .25 
4.90 


3.95 
1 .26 
4.98 




3.54 
1 .29 
4.57 


3.83 
1 .28 
4.88 




1 
1 

1 
1 
1 
1 

1 
1 


1 

3.96 1 

1 • CO 1 

5.00 1 


Other urban areas 
Quantity 
Quality 
Child services 


4.49 
1.31 
5.89 


«.77 
1.27 
6.07 


4.66 
1.27 
5.92 


4.74 
1.29 
6.10 




4.38 
1.30 
5.68 


4.61 
1.35 
6.22 




4.77 i 
1.27 1 
6.05 1 


Rural 
Quantity 
Quality 
Child services 


6.12 
0.96 
5.85 


6.43 
0.80 
5.16 


6.43 
0.80 
5.14 


6.52 
0.84 
5.48 


6.75 
0.76 
5.15 


6.15 
0.92 
5.64 


6.34 
1.03 
6.55 


6.61 
0.78 
5.16 




6.51(6.65) j 
0.81(0.77) 1 
5.26(5.14) 1 



Note: Figures in parentheses are averages for the reduced rural sample, 

• Child services are the total quality of the children in a household, that is, 
(quantity*quality) . 

The effects from these simulations are calculated using the reduced rural sample 
size. 
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negative effect on tne nud'^er of children but no impact on the children's 
education* 

The different eatimation met bode applied tc the quantity or quality 
reduced form did not alter the resulte drastically. Generally the magnitude of 
the effects change little and the signs of the effects do not change. The 
Poisson estimates did, however, produce a stronger reduction in the number of 
children through an increase in the mother's education than the OLS regressions, 
and also displayed a lower significance of the income variables. The bivariate 
logit estimates uncovered the following interesting nonlinear ities: a) parents 
in rural areas without children do not exhibit a significantly higher probability 
of having a first child than parents in urban areas, in contrast to the 
probability of parents with children having an additional child; and b) household 
expenditures per adult in rural areas increase the probability of the first three 
children and reduce the probability of the fourth child. 

The simulations showed that increasing the mother's education 
influenced the demand for children and their education by more than any of the 
other policy variables." In rural areas and Peru as a whole, however, this 
increase also has the greatest impact on the combined children's education in 
a household (child services). In other urban areas an increase in family 
resources, particularly the expenditures per adult, or a raise in the parents' 
hourly wages, tend to improve the combined children's education by more than the 
effect of increasing the education of the mother. In Lima the policies examined 
here do not lead to an increase in children's services, although they do 
demonstrate a decline in fertility and an improvement in children's education. 



" The simulations were performed under the assumption that the marginal 
cost of the demand for children and children's quality is constant. 
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T«bl« A. It P«rcttntag« of women by ftg* o£ first conjugal union 



Age group 



Afttt of First: 
Conjugal Union 


All 


15-19 


20-24 


25-29 


30-34 


35-39 


40-44 


45-49 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Single 


35.2 


87.1 


51.1 


23.5 


9.9 


5.2 


3.1 


4.1 


Ever married* 


64.8 


12.9 


48.9 


76.5 


90.1 


94.8 


96.9 


95.9 


Younger than 15 


4.0 


2.4 


2.3 


3.5 


4.8 


6.1 


5.5 


6.9 


15-17 


18.8 


7.7 


17.9 


21.3 


21.9 


22.4 


23.3 


29.2 


18-19 


14.3 


2.8 


15.7 


16.8 


17.3 


18.7 


19.8 


19.3 


20-21 


10.3 




9.8 


14.7 


15.6 


14.6 


12.3 


14.0 


22-24 


9.7 




3.2 


14.1 


16.1 


16.5 


18.0 


12.5 


25 or older 


7.7 






6.1 


1 14.4 


16.5 


18.0 


14.0 


Observations 


4,999 


1,104 


940 


808 


688 


577 


489 


393 



Source: ENDBS 1986 

Notttt Figures below the line correepond to cohorts with Incomplete experiences 
* Includes married » cohabiting, divorced, and separated 
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Tabltt A. 2 i Percentage of married vomen using various methods of contraception 



Modem Hethod Traditional Method 

A9« Total 

Pill lUD Injec- Vagi- Condom Sterilization Rhythm Withdraw Of hers Observations 



tion nal* Female Male 

Total 657l 227i T1T6 879 8 97? 6^^ oTo 39^8 ISTS 91 2,900 

15-19 42.0 6.9 2.3 4.6 1.5 5.3 0.0 0.0 26.0 16.8 3.8 131 

20-24 64.2 21.2 10.3 7.9 5.1 7.9 0.0 0.0 38.0 19.2 8.7 416 

25-29 70.3 25.6 14. C 12.5 9.4 12.8 1.6 0.0 42.7 23.0 9.8 562 

30-34 71.8 28.7 16.2 10.4 10.9 10.9 5.8 0.0 46.8 21.3 8.8 568 

35-39 o7.1 22.7 12.7 9.8 9.2 10.0 10.8 0.0 40.2 17.8 11.6 490 

40-44 65.1 20.9 8.9 7.4 7.6 ?.i 13.5 0.0 40.5 17.7 7.6 407 

4S-49 51.8 12.6 4.9 4.0 5.5 5.8 8.3 0.3 28.5 10.1 10.1 326 



Sourcet ENDES 1986. 

Note: Includes vomen cohabiting with their 8i:ou8es 
• Diaphragm, spermicide 
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Tabltt A. 3 1 Sample means and standard deviations 



Variable 



Per^ Lima other Urban R atal. 

Mean Standard Mean Standard Mean Standard Mean Standard 

Deviation Deviation Deviation Deviation 



Children ever born 


4.236 


2. 892 


3.102 


2.211 


3.786 


2.505 


5.240 


3.145 


Quality of children 
Years of schooling* 


1.039 


0.583 


1.260 


0.445 


1.268 


0.523 


0.808 


0.580 


Aae 


33.010 


8.100 


33 251 


7.451 


32.838 


8.082 


32.984 


8.472 


Years of schooling 


5.040 


4.352 


7.785 


3.826 


6.663 


4.221 


2.363 


2.985 


Female hourly wage 
Male hourly wage 


2.848 
4.220 


1.890 
2.885 


3.940 
6.348 


2.114 
3.152 


3.585 
4.754 


1.758 
1.964 


1.723 
2.622 


1.024 
2.224 


Unearned Income 


1.016 


5.274 


1.955 


7.828 


1.195 


4.917 


0.348 


3.118 


('000 intis) 


















Household expenditure 


6.417 


0.439 


6.807 


0.214 


6.603 


0.327 


6.066 


0.263 


per adult (logs) 


















Distance to secondary school (hours) 
Distance to family planning center (hours) 










2.165 
4.887 


2.800 
9.283 


Observations 


2494 
(4421)'' 


650 
(999) 


733 
(1236) 


nil 

(2186) 



' Years of schooling normalized by age. 

^ The observations of children from parents with at least one child 7 years and older ere in parentheses. 
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Tablt A»4: Ordinary Laast Squaras aatioataa o£ total 
housahold sxpaadituraa par adult (in loga) 



Variable 

Constant A.821 

(28.133) 

Assets 



Unearned Income ('000 Intls) 0.009 




(3,419) 


Husband characteristics 




Age 


0 • Uol 




(7.348) 


Age squared 


-0 (OOl 




(6.836) 


Years of schooling 


0.070 




(18.290) 


Training 


0.114 




(3.361) 


Degree of urbanization 




Other urban areas 


-0.088 




(2.463) 


Rural areas 


-0.J05 




(7.948) 


Total household expenditures 


(logs) 


Mean 


6.wi6 


Standard deviation 


(0.784) 




0.311 


Observations 


2463 



Note: The t-statistics (in absolute terms) are in 
parentheses . 
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Tabl« A. 5: Sequential Blvarlato Loglt estimates for the nuuiber of childrea beta 
in Lima 



Model 



Variable 



Constant 
Mother's age 
Mother's age squared 



Mother's years 
of schooling 

Mother's years 
of schooling squared 

Mother's wage 
(hourly) 

Father's wage 
(hourly) 

Unearned income 
('000 intis) 

Household expenditures 
per adult (logs) 



N-0 



N=1 



I 

Parity 
Ns2 



N>3 



N>4 



-8.9W -8.065 -1.487 -6.322 -6.364 

(3.006) (3.605) (0.600) (1.807) (1.224) 

0.670 0.577 0.163 0.402 0.332 

(3.321) (4.082) (1.124) (2.026) (1.147) 

-0.720 -0.675 -D.120 -0.436 -0.368 

(2.187) (3.151) (0.578) (1.598) (0.948) 

0.157 -0.234 -0.311 -C.270 -0.034 

(0.692) (1.659) (2.643) (2.306) (0.242) 

-0.018 0.002 0.004 0.008 -0.014 

(1.581) (0.204) (0.515) (0.912) (0.942) 

-0.247 0.176 0.136 -0.106 0.096 

(1.351) (1.271) (1.292) (0.836) (0.430) 

0.070 -0.068 -0.042 -0.009 0.034 

(0.810) (1.486) (1.088) (0.186) (0.507) 

-0.046 0.013 0.007 -0.007 -0.007 

(2.799) (0.600) (0.402) (0.455) (0.407) 



NsO 



N«1 



II 

Parity 
N>2 



Ns3 



N34 



•5.979 -3.013 1.694 -3.815 -8.156 

(1.131) (0.874) (0.509) (0.897) (1.353) 

0.679 0.634 0.205 0.407 0.374 

(3.292) (4.493) (1.441) (2.106) (1.331) 

-0.795 -0.728 -0.159 -0.453 -0.421 

(2.363) (3.393) (0.775) (1.701) (1.113) 

0.093 -0.162 -0.265 -0.248 -0.062 

(0.396) (1.142) (2.259) (2.033) (0.445) 

-0.018 0.003 O.006 0.004 -0.009 

(1.571) (0.367) (0.861) (0.505) (0.841) 



-0.414 -0.984 -0.639 -0.420 0.209 
(0.505) (1.951) (1.510) (0.887) (0.347) 



Pr (having N+1 children) 0.952 0.821 0.675 0.603 0.609 0.952 0.821 0.675 0.603 0.609 

Pseudo R2 0.265 0.203 0.144 0.146 0.090 0.233 0.2O4 0.144 0.145 0.088 

Observations 650 619 508 343 207 650 619 508 343 207 

ft 

Sbte: Reported coefficients are the marginal effect of the independent variable, 
that is, fl*P*(l-P), where B, is the logit coefficient and P is the probability 
of having one or more additional children. The t-statiatics (in absolute 
terms) are in parentheses. 
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T«bl« A. 6: Sequential Bivariate Loglt estimates for the number o£ children born 
In other urban areas 



Variable 



Model 



N-0 



N=1 



I 

PARITY 
N»2 



N-3 



N»4 



N*0 



N>1 



11 
PARITY 
Ns2 



N=3 



N»4 



Constant 



Mother' age 



Mother's age squared 



Mother's years 

of schooUne 

Mother's year', 
of school {.isi »quared 

Mother's wage 
(hourly) 

Father's wage 
(hourly) 

Unearned income 
('000 intis) 

Household expenditures 
per adult (logs) 



-7.257 
(2.040) 

0.464 
(1.821) 

•0.328 
(0.723) 

0.483 
(2.546) 

-0.033 
(2.936) 

-0.233 
(0.695) 

-0.032 
(0.188) 

-0.022 
(0.894) 



-8.582 
(3.869) 

0.617 
(4.380) 

-0.756 
(3.565) 

-0.132 
(0.906) 

-0.004 
(0.484) 

-0.104 
(0.625) 

0.198 
(1.921) 

0.021 
(0.628) 



-8.567 
(3.909) 

0.599 
(4.481) 

-0.748 
(3.939) 

-0.323 
(2.711) 

0.008 
(1.265) 

0.017 
(0.124) 

0.067 
(0.914) 

0.002 
(0.114) 



-6.581 
(2.372) 

0.415 
(2.527) 

-0.434 
(1.902) 

-0.142 
(1.299) 

0.003 
(0.479) 

-0.055 
(0.372) 

-0.086 
(1.258) 

-0.069 
(2.035) 



-6.186 
(1.546) 

0.341 
(1.481) 

-0.317 
(1.011) 

-0.083 
(0.681) 

-0.001 
(0.141) 

-0.269 
(1.253) 

0.096 
(1.113) 

-0.059 
(1.036) 



-2.585 -12.301 -10.917 -1.308 -3.991 

(0.444) (3.496) (3.501) (0.363) (0.839) 

0.456 0.580 0.598 0.446 0.267 

(1.829) (4.328) (4.725) (2.900) (1.261) 

-0.370 -0.690 -0.735 -0.499 -0.229 

(0.847) (3.310) (3.974) (2.293) (0.782) 

0.481 -0.171 -0.323 -0.117 -0.106 

(2.651) (1.199) (2.852) (1.135) (0.904) 

-0.034 -0.003 0.008 0.001 -0.005 

(3.131) (0.350) (1.295) (0.178) (0.635) 



-0.749 0.751 0.398 -0.953 -0.145 
(0.868) (1.429) (0.904) (2.011) (0.250) 



Pr (having N«1 children) 0.960 0.875 0.774 
Pseudo R2 0.214 0.223 0.176 

Olsservations 733 704 616 



0.706 0.682 
0.150 0.171 
477 337 



0.960 0.875 0.774 
0.212 0.218 0.176 
733 704 616 



0/706 0.682 
0.141 0.163 
477 337 



Note: Reported coefficients are the marginal effect of the independent variable, 
that is, fi.*P*(l-P), where R. is the logit coefficient and P is the probability 
of having one or more additional children. The t-statistics (in absolute 
terms) are in parentheses. 
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Tabla A. 7: Sequential Bivariate Logit eatlroatea for the number of children bom 
in rural areas 



Model 



Variable 



N=0 



N=1 



I 

Parity 
H'2 



N»3 



Ns4 



Constant 



Mother's age 



Mother's age squared 



Mother's years 
of schooling 

Mother's years 
of schooling squared 

Mother's Mage 
(hourly) 

Father's wage 
(hourly) 

Unearned income 
('000 intis) 

Household expenditurss 
per adult (logs) 



-U.491 -9.165 -13.218 -14.611 

(7.209) (4.952) (5.357) (5.357) 

1.029 0.613 0.728 0.847 

(7.385) (5.203) (4.968) (5.380) 

•1.343 -0.733 -0.842 -1.026 

(6.091) (4.093) (3.905) (4.663) 

n.a. 0.090 -0.091 0.106 0.000 

(0.779) (1.045) (0.977) (0.003) 

-0.022 -0.008 -0.034 -0.015 

(1.945) (0.974) (2.299) (1.355) 

-0.175 -0.085 0.764 -0.012 

(0.933) (0.623) (1.966) (0.085) 

0.042 0.020 -0.098 -0.061 

(0.588) (0.380) (1.388) (0.963) 

-0.006 -0.002 -0.136 0.054 

(0.183) (0.071) (1.701) (0.384) 



N>0 



Nol 



II 
Parity 
N«2 



H-3 



N>4 



•17.603 -17.248 -13.991 -5.821 -17.122 

(4.090) (4.603) (4.326) (1.634) (4.180) 

0.775 1.014 0.577 0.799 0.791 

(6.124) (7.327) (4.897) (5.512) (4.953) 

-1.069 -1.323 -0.686 -0.954 -0.950 

(5.365) (6.060) (3.834) (4.521) (4.256) 

-0.010 0.112 -0.118 0.057 -0.035 

(0.077) (1.035) (1.359) (0.589) (0.341) 

-0.012 -0.028 -0.011 -0.014 -0.018 

(1.140) (3.445) (1.527) (1.601) (1.568) 



1.387 0.472 0.900 -1.259 0.567 
(1.887) (0.812) (1.800) (2.390) (0.931) 



Pr (having N*1 children) 0.956 0.929 0.869 0.861 0.825 
Pseudo R2 0.368 0.217 0.232 0.165 

Observations 1111 1062 987 858 739 



0. .v*: 0.929 0.869 0.861 0.825 
0.2wu 0.368 0.221 0.219 0.164 
1111 1062 987 858 739 



Note: Reported coeificients are the marginal ettect of the independent variable, 
i.e. where fi, is the logit coefficient and P is the probability of 

having one or moce additional children. The t-statistics (in absolute terms) 
are in parentheses, 
n.a." not available 
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T«bl« A.8t S«(iucntial Bivarlat* Logit ««tlinat«s for the nufld)«r o£ childr«n born 
in rural araas, with Infraatructural variablaa 



Model 

Varlfiblt 


N«0 


N>1 


I 

PARITY 
N>2 


N>3 


Ns4 


N«0 


N*1 


II 

PARITY 
N>2 


N>3 


N>4 


Constant 


•12.888 
(4.586) 




•9.276 • 
(3.916) 


-16.683 ■ 
(5.238) 


■17.185 
(4.661) 


•21.119 " 
(3.500) 


•25.448 - 
(4.223) 


■19.213 
(4.337) 


•9.617 • 
(1.985) 


•18.327 
(3.316) 


K<Uft«^'r'8 Age 


0.761 
(4.601) 




0.598 
(4.034) 


0.956 
(5.077) 


0.941 
(4.496) 


0.805 
(5.080) 


1.073 
(5.554) 


0.582 
(3.960^ 


1.018 
(5.432) 


0.940 
(4.492) 


No^h^^pis Ago squared 


-1.059 
(4.008) 




-0.722 
(3.196) 


•1.172 
(4.302) 


•1.156 
(3.984) 


•1.127 
(4.503) 


•1.413 
(4.705) 


-0.698 
(3.127) 


•1.267 
(4.710) 


-1.163 
(4.011) 


Mother* ft Years 
of achooUng 


•0.208 
(0.683) 


n.a. 


•0.182 
(1.320) 


0.168 
(1.045) 


0.013 
(0.076) 


•0.280 
(1.244) 


0.461 
(2.474) 


•0.174 
(1.456) 


0.146 
(0.991) 


•0.075 
(0.481) 


Mother's Years 

of aciiooUng squared 


0.000 
(0.001) 




•0.002 
(0.102) 


•0.042 
(1.854) 


•0.008 
(0.262) 


0.018 
(0.676) 


•0.070 
(3.862) 


•0.009 
(0.734) 


•0.029 
(1.717) 


0.004 
(0.186) 


Mother's wage 

(hourly) 


0.631 
(0.430) 




•0.609 
(1.114) 


0.594 
(1.020) 


0.735 
(1.146) 












Father's wage 

(hourly) 


1.680 
(2.120) 




0.652 
(2.605) 


•0.125 
(1.174) 


•0.148 
(1.238) 












unVarnCQ 1 nCviiic 

('000 intis) 


(0.448) 




(1.319) 


-n nxo 
(0.750) 


(0.130) 












Housthold expenditures 
per edult (logs) 












2.001 
(1.949) 


1.701 
(1.837) 


1.783 
(2.617) 


•1.231 
(1.803) 


0.344 
(0.442) 


Distance to Secondary 
School 


•0.061 
(0.923) 




•0.013 
(0.255) 


•0.017 
(0.314) 


•0.049 
(0.889) 


•0.064 
(0.968) 


•0.051 
(0.597) 


•0.010 
(0.193) 


•0.024 
(0.426) 


-0.046 
(0.839) 


Disttnce to Family 
Planning Center 


•0.006 
(0.422) 




•0.001 
(0.047) 


•0.001 
(0.039) 


0.013 
(0.560) 


•0.007 
(0.380) 


0.010 
(0.263) 


•0.001 
(0.074) 


•0.000 
(0.017) 


0.014 
(0.588) 


Pr (having N«1 children) 
Pacudo R2 
OlMervations 


0.954 
0.284 
693 


0.941 
661 


0.868 
0.240 
622 


0.857 
0.263 
540 


0.834 
0.158 
463 


0.954 
0.264 
693 


0.941 
0.392 
661 


0.868 
0.231 
622 


0.857 
0.263 
540 


0.834 
0.153 
463 



Note: Reported coofficlents are the marginal effect o£ the Independent variable, 
that la, fl,*P*(l-P), where flj la the loglt coefficient and P Is the probability 



of having one or more additional children* The t-atatlstlca (In absolute terms) 
are in parentheses* 
n.a*" not available. 
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Tabl« A.9t Ordinary L«ast Squares •stimatas for th« quantity of children 



Model 



Variable 



Peru Lima Other 
urban 



Rural 



II 



Peru Lima Other 
urban 



Rural 



Constant 



Mother's age 



Mother's age 
squared 

Mother's years 
of schooling 

Mother's years 



•2.107 6.460 2.469 -7.316 -7.446 

(1.441) (2.219) (0.933) (3.522) (2.714) 

0.325 -0.120 0.134 0.640 0.641 

(3.912) (0.726) (0.880) (5.320) (4.O40) 

•0.255 0.306 -0.019 -0.646 -0.660 

(2.195) (1.326) (0.092) (3.841) (2.966) 

-0.261 -0.323 -0.299 -0.140 -0.195 

(6.392) v3.987) (3.445) (2.079) (1.662) 

0.007 0.008 0.011 -0.009 0.003 



of schooling squared (2.326) (1.768) (2.291) (1.345) (0.164) 



Mother's wage 

hourly 

Father's Mage 

hourly 

Unearned income 
(•000 intis) 

Household expenditures 
per adult (logs) 



Distance to secondary school 
Distance to family planning 
Other urban areas 
Rural areas 



•0.166 -0.082 -0.186 -0.133 0.071 

(3.419) (1.041) (1.849) (1.785) (0.296) 

-0.029 -0.030 -0.063 0.013 -0.000 

(1.220) (0.944) (1.194) (0.409) (0.004) 

-0.008 -0.003 -0.007 -0.129 -0.207 

(1.391) (0.430) (0.802) (2.384) (1.476) 



-0.051 
(1.088) 

0.019 
(1.503) 



0.593 
(4.493) 



Observations 



1.051 
(6.427) 

1706 
0.398 



425 
0.285 



484 
0.322 



797 
0.283 



489 
0.254 



1.989 10.739 7.867 -4.772 -5.437 

(1.034) (3.059) (2.569) (1.551) (1.322) 

0.302 -0.125 0.060 0.640 0.653 

(3.614) (0.752) (0.405) (5.302) (4.115) 

•0.230 0.304 0.061 -0.646 -0.676 

(1.972) (1.301) (0.292) (3.828) (3.046) 

-0.231 -0.293 -0.326 -0.100 -0.185 

(5.362) (3.421) (4.002) (1.410) (1.566) 

0.001 0.005 0.009 -0.013 0.004 

(0.553) (1.052) (1.871) (2.198) (0.243) 



•0.635 -0.673 -0.693 -0.461 -0.358 
(2.797) (1.835) (1.949) (1.075) (0,636) 

•0.051 
(1.077) 

0.020 
(1.529) 

0.524 
(3.991) 

0.957 
(5.316) 



1706 425 484 
0.395 0.288 0.321 



797 489 
0.279 0.250 



Note: Sample size is consistent with the quality regressions. The t-statistics 
(in absolute terms) are in parentheses. 
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CBAPTER 6t 

GAINS IN THE EDUCATION Of PERUVIAN WOMEN, 1940 to 1980* 
Elisabeth M. Ring and Roauuivy Ballttw 



Over the past few decades, expai«dlng and Improving the quality of 
public education have been important components of the Peruvian government's 
plan to accelerate economic development and redistribute income* This chapter 
addresses the following questions i How rapidly have educational opportunities 
and schooling levels changed over time? Have they become more equitably 
distributed between men and women? Have women benefited from recent aducational 
policies as much as men? \niat other factors (for instance, family background 
and community characteristics) explain variations in the levels of education 
between men and women? 

This chapter is organized as follows. We first trace the expansion 
of education in Peru and discuss the patterns by gender. Section 2 presents an 
empirical model of schooling choice within the femily and defines the variables 
used. Section 3 discusses the findings in light of educational change and 
development, and Section 4 describes gender differences in the education of the 
present generation. 

1. Trends In Education 

Educational opportunities in Peru have changed tremendously since 
1940 as a result of major economic changes and reforms in education policy.^ 
In the early 1940s few Peruvians attended school. More than half of all adults 
were illiterate (table 1);^ only one child in three was enrolled in primary or 
lower secondary school (table 2). Moreover, raising school attendance was 
particularly challenging since two-thirds of all Peruvians vere scattered in 
rural areas, and 35 percent of the population spoke only Quechua or Aymara — 
the two main Indian languages — ^while the language of the schools was Spanish 
(Government of Peru 1981). 



* Elizabeth M. Ring is an economist at, and Rosemary Bellew is a 
consultnat to, the Education and Employment Division of the World Bank's 
Population and Human Resources Department. 

' Due to a lack of data prior to 1950, most of the discussion pertains to 
1950-1980. For these decades educational trends are traced by five-year periods 
to capture the effects of different administrations on levels of educational 
attainment. To explain variations in adult educational attainment, each five- 
year period is matched with the birth cohort whose educational experience 
corresponds to that period. 

2 Among Latin American countries only El Salvador, Nicaragua, Honduras, 
Bolivia, Guatemala, and the Dominican Republic had higher illiteracy rates than 
Peru in the early 1940s (Drysdale and Meyer 1975). 
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TabU It Education of nalaa and faaalaa, agad 15 and ovar, 1940-81 



1940 mi im im 



Percent literate 


42 


61 


73 


82 


Males 


55 


74 


83 


9U 


Females 


31 


48 


62 


75 


Urban 


• 


82 


88 


92 


Rural 




41 


49 


62 


Mean years of schooling 


1.9 


3.1 


4.4 


6.0 




2.4 


3.8 


5.1 


6.7 


Females 


'..4 


2.4 


3.6 


5.4 


Hltthest level of education 


attended 


(percentage) 






No school 


58 


39 


27 


16 


Ma1 AO 




26 


16 


9 


Females 


69 


52 


37 


23 


Primary 


34 


48 


48 


42 


Males 


47 


58 


54 


44 


Females 


27 


38 


42 


40 


Secondary 


1 


2 


5 


.10 


Males 


6 


14 


24 


35 


Females 


3 


9 


17 


28 


Postsecondary 


1 


2 


5 


10 


Males 


2 


3 


6 


12 


Females 


0.3 


1 


3 


9 


Sources: Literacy Rates s 


Government of Peru 1981, 


Fernandez 1986. 





Since that tJne educational opportunities have expanded considerably. 
Appendix figures 1A-3B show the rapid rise In enrollment and in gross enrollment 
ratios between 1950 and 1980. At the primary level the rise in girls • enrollment 
came after the Increase in boys' enrollment. In 1950 only 69 percent of all 
girls were enrolled compared to 100 percent of the boys.^ At other levels the/e 



' Gross enrollment ratios are computed as the ratio of total enrollment 
to the population aged 6 to 11. When under- or over-age students are enrolled, 
owing to repetition, early or delayed entry, or re-entry, the ratio can exceed 
100 percent. On the other hand, net enrollment ratios exclude over- and under- 
aged youths. They are computed as the ratio of 6- to 11-year olds enrolled in 
school to the 6- to ll-year*old population. To gauge how these two ratios 
differ, Feru^s 1980 net enrollment ratio was 85 percent, compared to a gross 
enrollment ratio of 115 percent. Therefore, in 1930, approximately 30 percent 
of all students were either under- or over-age but we do not know the share 
attributable to repetition, delayed or early entry, or re-entry. 
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Tabl* 2t P«rc«nt of childr«n Ag«d 6-14 and 15-19 •aroIl«d in school, 1940-81 



Af^e Groups 


1940 


1961 


1972 


1981 


Aees 6 to 14 












30 


58 


78 


90 


Ma 1 OA 


34 


62 


82 


91 


Fem^le^ 


26 


53 


75 


88 








90 


96 


Rural 


- 


- 


63 


79 


A^es 15 to 19 










Total 


17 


33 


49 


56 


Male 9 


23 


41 


57 


61 


Females 


11 


26 


41 


52 


Urban 






54 


63 


Rural 






17 


24 



Source: Government of Peru 1981 y Fernandez 1986. 



was lesa dlrference between males and females; educational opportuuxtles were 
still very limited for both sexes* 

The data whow that more girls who were of school age during the late 
1950s and 1960$ (that is, cohorts born between 1950 and 1964) enrolled in primary 
school thai earlier cohorts. As a result enrollment ratios for (;irls rose from 
65 percer'*. in 1955 to 99 percpnt by 1970, narrowing the difference in enrollment 
between boys and girls. Males born between 1955 and 1964 show che largest 
enrollment increases i but since men began the 19S0s with already high rates of 
enrollment I their gains were far less dramatic than those achieved by women. 

Educational gains were not limited tc primary education. In the 
1960s more students went on to secondary school. Men and women born between 
1950 and 1959 registered the largest proportional r.ncreases In secondary school 
attendance. Enrollment in higher education began a stronj upward trend in 1960 
that continued throughout the subsequent decade, 'iut at this level of education, 
the gap between the percentage of mtvles and females enrolled widened, v 

Throughout the years of expansion, rural children were less fortunate 
than thc^^'i in urban areas, where many of the new schools were concentrated. In 
1972 only 63 percent f rural children aged 6 to 14 were enrolled in primary and 
lower secondary schools, compared to 90 percent of urban youths. Opportunities 
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for upper secondary and tertiary education were rare in rural comnunitiesj only 
17 percent of rural youths aged 12 to 17 were enrolled in such schools, compared 
to 54 percent of the same age group in urban areas (table 2). From 1970, 
however, an increasing number of rurul parents sent their children to primary 
and lower secondary school. By 1981 the gap in school attendance between urban 
and rural children was closing* At the upper levels, though, rural residerts 
made little progress* In IQ81 only 24 percent of the relevant school-age 
population f.ttended an upper secondary or tertiary institution, compared to 63 
percent of their urban counterparts/ 

Changes in education levels mirror these enrollment patterns. The 
average years of schooling of pureons aged 15 a ad above has increased steadily 
ovreir time and the proportion of adults who did nt)t attend achool has fallen frora 
58 percent lii 1940 to 16 percent in 1981 • The st rong grwth in female enrollment 
in primary school during the 60s and the trend toward secondary and higher 
education are particularly evident* The proporti'.on of adult women whose formal 
education stopped at primary school rose from 38 percent in 1960 to 42 percent 
in 1972. By that time, 24 and 18 percent of all men and women, respectively, 
had attended secondary school, compared to 6 and 3 percent in 1940. By 1981 
these proportions rose by 10 percentage points, r€flecting comparable enrollment 
growth for women and men. Higher education showed a similar pattern. 

We shall next examine the impact of school expansion policies on the 
educationnl levels of men a^d women in the context of family resources and 
preferences for schooling* Ihese influences add to our understanding of the 
effectiveness oi policy reforms. 

2* A Household Model of Education with Gender Differences 

The human capital theory identifies the principal benefit from 
education as raising productivity, in the workplace this increased productivity 
translates into higher earnings (Becker 1964, Mincer 1974); at hone it means more 
eificient home production, suoh as child car^i (Gronau 1977)* The hypotheses that 
mc^re liighly educated people learn 'that is, produce even greater human capital) 
more effectively (Ben-Porath 1967), or are better able to deal with problems or 
"disequilibria" in their lives (Schultz 1975) are related co this model. The 
model assumes that the decision to begin or continue schooling is a function of 
returns and coats. Returns are usually measured as -expected earnings in the 
labor market corresponding to given levels of education. Costs, which include 
both direct outlays rud indirect (time) costs, are often measured by the 
availability of, or distance to, school. A few studies have estimated the effect 
of the opportunity cost of schooling on eArollm^mt or attainment in developing 
countries and havf. found a negative effect (for instance, Rosenzweig and Evenson 
1977). 

Orner factors may also influence enrollment md attainment decisions. 
A household choice model of schooling investments impliss that family background 
ifi ..n important determinant of enrollment and attainmer*t not only because it may 
r'iflect the student's schooling preferences and income but also because it 
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See table A. I . 
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meaeures the support for education In the home. Studies of parental Influence 
report strong positive effects* For example 9 Heyneman and Loxley (1983) found 
that four family background variables (mother's and father's education, father's 
occupation*, and books In the home) explained an average of 18 percent of the 
variance in student achievement in a study of nine developing countries, compared 
to the 24 percent that was explained by school cheracterietics. Although 
research in this area has shifted recently to exploring such questions as the 
relative effects on achievement of alternative Inputs, material versus 
nonmaterlal Inputs, or administrative and teaching quality (Lockheed and Komenan 
1987), sufficient data to support studies of this genre are harder to come by. 
Last, genetically determined ability also affects learning and educational 
attainment (and thus Income), but due to limited data on cognitive ability, the 
effect of this factor on Income has been neglected in most * studies.^ 

This framework' implies that schooling decisions are Influenced by 
a host of factors, including learning ability, wages in the labor market, 
proximity of the school, and school inputs • But do these factors have a 
different effect on men and women? What accounts for gender differences in the 
amount of schooling? 

In a household model of schooling choice, gender can be Introduced 
in several ways. One is to assume that parents do not necessarily have the same 
preferences for their sons' and daughters' education. Several studies have found 
that parents tend tc. favor sons in certain societies (Greenhalgh 1985 { Rosenzweig 
and Schultz 1982). In an economic model this can be shown by representing the 
household utility as a function of two different commodities — the human capital 
stock of sons and daughters (Rosenzweig and Evenson 1977, Rosenzweig and Schultz 
1980). While serious gender inequality is pernicious, this preference does not 
necessarily imply dlscriminatloA by parents. The unequal treatment of sons and 
daughters might simply be a rational or efficient response to family resource 
and technological constraints, and to market conditions, rather than a reflection 
of their own tastes or preferences. This distinction is helpful in formulating 
policy. 

The human capital model Illustrates that where the labor market 
rewards the education of male* more than that of females, parents may respond 
by giving daughters less education. Human capital theory also suggests that if 
the costs associated with schooling were reduced sufficiently, girls' educational 
levels would rise even without a corresponding Increase in female wages, A 
government school-building program, for example, could yield such a result. Or, 
if the demand for male child labor Increases, the opportunity cost of educating 
daughters may be sufficiently smaller than for sont (barring strong cultural 
prohibitions against girls' education). 



^ Grillches and Mason (1972) estimated that failure to control for 

the effect of ability overstates the estimated rate of return to education by 
between 7 and 15 percent. In a study on Tanzania and Kenya, Boissiere and others 
(1985) found that controlling for ability lowered the rate of return by about 
60 percent. 
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In certain settings cultursl forces i such ss norms proscribing 
vomen' ' economic and familial roles, influence parents hj imposing a heavy cost 
'for instance, ostracism) on nonconformist behavior. With economic development 
and increasing work opportunities for vomen, tension might build up between 
ttaditional social norms and the family's desire to benef it . f rom changing 
conditions. Which families will respond to these changes, and when? Economic 
theory does not deal formally with the impact of sociocultural forces but it does 
predict behavioral adjustments to changes in prices and incomer For example, 
we would expect that a rise in female wages that increases the returns to their 
education would tend to increase the parents' desire to invest in their 
daughters' education. The magnitude and speed of the response depends on the 
acquisition of new information and the price and income elasticities of their 
demand for education. 

2.1 Empirical Model 

There are several indicators of the amount of educational investment, 
including school enrollment and number of years of education. The framework 
above implies the following empirical model of demand for schooling: 

E - a'X £j (1) 

where E is the educational investment; X is a vector of explanatory variables; 
and, €) is a random disturbance term. Since parents may or may not invest as 
much in the education of daughters as in sons, this equation should be estimated 
separately for males and females to allow the a coefficients to vary between the 
sexes . 

Ve estimate demand for schooling for two samples of the Peru Living 
Standards Survey (FLSS): a sample of adults aged 20*39,^ and a sample of youths 
aged 5-19. For the adult sample we examine the determinants of the highest level 
of schooling completed; for the youth sample we explain school enrollment or 
participation. 

The explanatory v;^riables X include birth cohort, parental 
background, and community characteristics. Birth cohort reflects changes in 
aggregate conditions during different periods. They serve as a crude measure 
of shifts in the labor market, changes in the economy, or reforms in education 
that have affected school availability. Because the effects of these events 
are confounded in the estimates of a, the results are illustrative and meaningful 
only if they are linked to historical events. Early in our study we found strong 
cohort differences. Rather than simply measure these effects as intercepts, we 
estimated the equation separately fo* six birth cohorts « For the adult sample, 
each group corresponds to a five-year period (except for the earliest and most 



^ Although 23 percent of those aged 20-24 were still enrolled in school 

when the data were collected, the proportion is much higher at younger ages. 
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recant pariode) / Since the youth sample apane a much ihorter period, we include 
birth cohort as an explanatory variable, defined aa age splines. 

Parents' characteristics in the equations include years of schooling 
completed. Parents' education captures aeveral factors— taste for schooling, 
which may be passed on to children, ability to supervise children's education, 
and income, which determines ability to pay for education. Although these are 
different factors, their effects are all predicted to be positive and thus 
difficult to disentangle. No better measures for each effect were available. 

Whether the child lived with the mother and /or father shows who was 
present to supervise the child's schooling, and more importantly, captures the 
effect of family stability. Unfortunately, if the child did not reside with the 
parents, we do not know the reason for the separation nor do we know if the 
separation was permanent or temporary. In any case, we expect a stable family 
environment and parental supervision to have positive effects on school 
attainment • 

Parents' income is not included in the analyses for several reasons. 
First, we have no data in the f.di It sample for respondents who were not living 
with their parents. Moreover, current measures of parents' incomes are not 
likely to reflect true cross-sectional differences at the time of schooling. 
In both the adult and youth samples only paid employment is included as parental 
income. In lieu of income, we use parents' occupation as a proxy in the adult 
sample. The occupational categories are broad but reflect those occupations 
pursued for most of their lifetime. In the youth sample, we have better measures 
of the family's wealth at the time of schooling. As explanatory variables we 
include number of rooms in the house, whether the house is electrified or not, 
and the size of farm land cultivated. Since the land variable is a sum of leesed 
and owned land, it confounds both a (positive) wealth effect and an (negative) 
opportunity cost effect. 

Community characteristics at the time of schooling capture the effect 
of differences in levels of economic development, public services, and school 
availability. The level of community economic development determines 
opportunities for work in the local labor market, and thus returns to education 
in the area. In the absence of public conmiunity characteristics, we use two 
city-noncity dummy variables. The premise is that city dwellers generally have 
greater access to public facilities, i.e. schools, and more active labor markets . 
To the extent that the availability of schools influences an individual's choice 
of residence, these variables may be endogenous. But, this is less likely to 
be the case for 8- and 13-year-olds than for older youths. 

For a smaller sample, those who have attended school, we estimate 
a second equation that examines the effect of specific school characteristics. 
Data on school characteristics are available only for this group. This 



' Those born in 1925-39 were grouped together because there were fewsr 

observations for the oldest cohorts, and the lack of data prior to 1950 makes 
it impossible to link the educational experiences of this group to historical 
events. 
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regresslorXf however, Ic likely to yield biased coefficients with the bias 
stemming from the fact that the sample vould be drawn on the basis of enrollment 
as A dimension of schooling choice* To remove that biasi ve apply a method 
similar to Heckman's (1979) two-step sample selection bias correction: 

E - a'X + ^'Z + + (2) 

where Z pertains to characteristics of the primary school attended. By including 
A in equation (2), we estimate the coefficients of primary school characteristics 
on educational attainment given that the error term is associated with the 
probability of having Attended school Our results indicate that estimating the 
effects of the included factors on years cf schooling based only on the sample 
of adults who attended school yields biased estimates. The coefficients of A 
in both the male and female regressions are significantly different from zero, 
and the estimated coefficients of a fnw included variables are significantly 
different in the specifications with and without A.' 

The variables Z refer to the school the respondent attended, not to 
the primary school that is generally available to the community. Thus it can 
be argued that the values of these variables are themselves a result of family 
decisionmaking that would bias their estimated coefficients. To the extent that 
only one primary school is available in raar.y communities, however, we need nou 
worry about this statistical problem. The variables include the availability 
of reading material and/or math books, the availability of furniture in the 



* We define a variable that captures the probability of being in the 

sample. The variable is obtained from the first step of the procedure which 
estimates the following relati nship underlying the probability S of having 
attended school: 

S* - 7*Z -f /i 
and S - 1 if S* > 0 
S - 0 otherwise, 

where W is a vector of variables that explain school entry and is a random 
error term. From probit estimates we compute A which is the ratio of the 
ordinate of the standard normal distribution to the cumulative normal. 

' The coefficients of A in table 7 are statistically significant and 

negative in sign. Due to data limitations we do not have variables beside the 
school characteristics to identify che choices of entry to school and years of 
schooling. We compared the estimates from the specifications with and without 
A to examine the selection bias. The coefficients of two family background 
variables were significantly different when comparing the two sets of 
specifications: first, "mother has no job" in the regression for males, and 
recond, "lived in a city at age 13" in the regressions for males and females. 
Their coefficient estimates are lauch larger ir the specification without A, 
implying that their impact on years of schooling comes primarily from their 
effect on entry to school. Without A, the coefficients of the school variables 
are also numerically larger, though not significantly. 



school, and the number of teachers and grades in the school. The availability 
of textbooks and school furniture measures school quality and is expected to have 
a positive effect on school achievement.'" These material inputs are also likely 
to have a positive effect on attainment levels, though the linkage is less clear. 
The number of teachers and grades offered is a crude measure of school size and 
supply. Given the number of grades offered, the number of teachers indicates 
both the number of school places and the quality of the school. However, without 
information on class size, we cannot draw any conclusions about quality from this 
variable. The number of grades offered roughly measures supply. A grade-tour 
student who wants to continue on to grade five cannot do so if the available and 
affordable primary school does not offer grade five. 

Next, we present empirical findings for the adult and youth samples. 
We discuss first the education levels attained and then the estimates of the 
above model. 

3. Empirical Results from the A dult Sample 

The adult sample consists of 5,6A4 women aged 20-59. For comparison 
we also analyzed a sample of 5,241 men of the same ages. Table A.2 shows the 
sample by current place of residence and by birth year. The individuals in the 
sample are, on average, nearly equally distributed across Lima, other urban 
areas, and rural areas, with a slightly larger proportion in rural areas. The 
spatial distribution of the sample, however, differs by cohort. More than 40 
percent of the oldest men and women live in rural areas, compared to about a 
third of the youngest adult cohorts. 

3.1 Educational Profiles bv Gender and Re sidence 

Table 3 gives the educational profiles of the sample by gender and 
place of residence. There are clearly large differences in levels of education 
between men and women. Women have completed an average of only five and a halt 
years of school, compared to seven years for men. While only 8 percent of the 
men did not attend school, 25 percent of the women never enrolled. The 
percentage of women with some secondary and higher education was 28 and U, 
respectively, compared with corresponding percentages of 35 and 18 for men. These 
results are very similar to the 1981 census results (table A.l). Since 1981, 
however, the average number of years of schooling has risen blightly; a smaller 
proportion of students drop out after primary school and a slightly larger 
proportion continue on to higher education. 

The largest gender differences in educational attainment are between 
rural and urban areas. Lima residents have the highest l-vels of education 



•"See Fuller 1985 for a review of past studies. 

"We do not .estimate the models separately by current residence because this 
location could differ from the place of residence at the time of schooling. 
Thus place of residence is included as an explanatory variable in the 
regressions . 
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Tabltt 3t Educational levola 


in Limai 


other urban 


areas 1 


and rural 


areas 




(percantaga) 


















Rural 


Educational attalninent 


Females 


Males 


Lima 


urban areas 


areas 


Average years of schooling 


5.5 


7.1 


8.8 


7.5 


3.2 




<4.6) 


(A. A) 


(3.9) 


<A.3) 


(3.5) 


Level of schooling 












Never attended 


2A.3 


7.7 


3.2 


7.3 


33.2 


Primary 


35.9 


39. A 


2A.0 


3A.9 


50.2 


Secondary 


28.2 


35.3 


A8.9 


37. A 


13.8 


Postsecondary 


11.7 


17.7 


23.9 


20. A 


2.9 



Note: Numbers In parentheses are standard deviations. 



(about nine years). In contrast those In rural areas have completed, on average, 
only three years of schooling. Moreover, 33 percent of all rural adults have 
never been to school; and only lA and 3 percent have continued to secondary and 
higher education, respectively, compared to A9 and 2A percent of adults In Lima. 
The relatively high proportion of Lima residents with some secondary and 
postsecondary education reflects both the greater availability of such schools 
In Lima as well as the decision to migrate to Lima In search of more advanced 
education or better employment opportunities. 

3.2 Changes In Educational Levels 

The PLSS data confirm that schooling levels have Increased steadily 
for mer and women. ]^ut since the rise has been more rapid for women than for 
men, the gender gap in schooling has narrowed. Women born during 19A5-59 showed 
the largest percentage Increase In number of years of schooling completed (table 
4). Trends for men followed a slightly different pattern; their years of 
schooling Increased earlier, but their gains tapered off with the cohort born 
in 1955-59. 

This trend was the result of increasing enrollment rates and higher 
probability of continuing on to secondary and higher education. The proportion 
of women who never attended school fell dramatically from over AO percent in the 
two oldest cohorts to only 8 percent in the youngest cohort. For men, the 
proportion never enrolled in school fell from 15 percent of the oldest to 3 
percent of the youngest cohort. The proportion of adults with some secondary 
schooling more than tripled. The effect of the expansion of educational 
opportunities was particularly evident for individuals born between 19A5 and 
1959, that is, those who were of secondary school age during the late 50s and 
60s. Similarly, women born between 1950 and 195A, and who were of tertiary 
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labia A: Highest laval of education, by birth cohort and sex 

(percentage o£ aantple) 



BIRTH COHORT 



1925-39 19A0-44 1945-49 1950-54 1955-59 1960-66 



Females 
No school 
Primary 
Secondary 
Postsecondary 



A3.0 
AO. 7 
12.5 
3.8 
3.1 



36.5 
42.5 
15.0 
6.0 
3.2 



28.1 
39.6 
22.7 
9.7 
4.8 



19.7 
37.1 
28.0 
15.2 
6.6 



12.6 
32.2 
38.3 
16.9 
7.0 



8.3 
27.6 
46.5 
17.6 

7.6 



Average years attended 



Males 

No school 

Primary 

Secondary 

Postsecondary 

Average years attended 



15.2 
57.9 
18.5 
8. A 
4.8 



10.8 
53.8 
19.9 
15.5 
6.6 



8.5 
42.7 
32.4 
16.4 

6.8 



3.9 
34.1 
36.4 
25.6 

8.3 



2.6 
25.2 
A5.1 
27.1 

8.7 



3.3 
2A.0 
54.6 
18.1 

8.3 



school age during the 60s, also showed a significant increase in postsecondary 
schooling. 

3.3 What Explains Educational Attainment? 

The strong time trend resulting from policy reforms argues for 
estimating the schooling function separately for birth cohorts. Moreover, 
testing the homogeneity of results across birth cohorts shows that the cohort 
effects were not limited to shifts in the intercept but also influences the 
effects of other variables. To simplify the presentation of results for two 
sets of regression models estimated for each birth cohort, we focus on a few 
variables that show interesting cohort patterns. Tables 5 and 6 show the results 
for women and men, respectively. The means of all variables by cohort are in 
tables B.2 and B<3. 
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Table 5i Determinants of school attalxu&ent levels: regression results for 
adult females 



Birth cohort: 


1925-1939 


1940-1944 


1945-1949 


1950-1954 


1955-1959 


1960-1966 


l/ap 1 ohl O 
w El 1 1 au % tt 


Estimated 

copf f 1 c 1 ent 


Estimated 

cot?f f lei ent 


Estimated 
coef f i c i ent 


Estimated 
coef f i ci ent 


Estimated 
coef f i c i ent 


Estimated 
coef f icient 


Intercept 


-0.448** 


-0.390 


0.342 


0.736 


2.145** 


3.569** 


Mother's years of schooling a/ 
Father's years of schooling a/ 
Lived with mother at age 10 
Lived with father at age 10 


0.490** 
0.263** 
0.792** 
0.199 


0.466** 
0.325** 
0.883* 
0.183 


0.460** 
0.362** 
0.783* 
0.414 


0.442** 
0.329** 
0.275 
0.541 


0.317** 
0.325** 
-0.535 
1 .398** 


0.270** 
0.201** 
-0.024 
0.202 


Occupations: b/ 














Mother is a white-collar worker 
Mother is a blue-collar worker 
Mother has no job 
Father is a white*collar worker 
Father Is a blue-collar worker 


0.854 
0.222 
0.786 
1.078 
0.895 


1.173* 

0.460 

0.925 

0.919* 

0.168 


0.903 
-0.052 
0.360 
1.251** 
0.966** 


0.940* 

0.144 

0.827** 

1.958** 

1.612** 


1.180** 

0.157 

0.209 

1.354** 

1.279** 


1.053** 

0.249 

0.608** 

1.388** 

1.597** 


iWed in a city at age 8 
Lived in a city at age 13 


1.259 
0.353 


-0.350 
2.078* 


0.219 
1 .366** 


0.077 
1.607** 


0.563 
1.055* 


1.498** 
0.116 


Adjusted 


0.608 


0.584 


0.553 


0.620 


0.504 


0.491 



a7 A dummy variable taking on the value of 1 if years of schooling was missing was also included. The 



estimated coefficients are not reported here, 
b/ Omitted category is mother or father is an agricultural worker. Also included in the regressions is 
a missing data category; results not shown. 

* Stecistical significance at 5 percent in a two-tailed test. 

Statistical significance at 1 percent in a two- tailed test. 



Table 6i Oetsrrainants of school attainment level: 
for adult males 



regression results 



Birth cohort: 

Variable 


1925-1939 


1*46- 


1945-1949 


1950-1954 


1955-1959 


1960-1966 


Estimated 
coefficient 


Estimated 
coefficient 


Estimated 
coefficient 


Estimated 
coefficient 


Estimated 
coefficient 


Estimated 
coefficient 


Intercept 


-1.867** 


2.170** 


2.248** 


4.386** 


4.465** 


4.501** 


Mother's years of schooling a/ 


0.388** 


0.356** 


0.263** 


0.208** 


0.272** 


0.161** 


Father's years of schooling a/ 


0.382** 


0.452** 


0.503** 


0.451** 


0.193** 


0.231** 


Lived with mother at age 10 


0.223 


-0.255 


0.600 


-0.068 


0.692 


0.063 


Lived with father at age 10 


0.273 


0.867 


0.548 


0.258 


0.189 


0.591* 


Occupations: b/ 










0.850* 


0.931** 


Mother (s a white-collar worker 


0.042 


0.515 


1 .747** 


•0.063 


Mother (s a blue-collar worker 


-0.426 


-0.934 


-0.279 


0.667 


-0.241 


0.484 


Mother has no Job 


0.323 


0.446 


0.754* 


0.225 


0.620* 


0.523* 


Father is a white-collar worker 


1.366** 


1.736** 


0.513 


1.560** 


1.407** 


0.757** 


Father is a blue-collar worker 


0.286 


1.125** 


0.832* 


1.607** 


1.335** 


1.089** 


Lived in a city at age 8 


0.358 


-0.413 


-0.457 


-0.054 


0.808 


-0.540 


Lived in a city at age 13 


1.499** 


2.057** 


1.771** 


0.693 


0.594 


1.596** 


Adjusted R2 


0.490 


0.501 


0.46 


0.465 


0.402 


0.406 



A dummy variable taklnj on the value of 1 If yea r s of schooling was missing was also Included" TKh 
estimated coefficients are not reported here. 

Omitted category is mother or father is an agricultural worker. Also included in the regressions is 
a missing data category; results not shown. 

statistical significance at 5 percent in a two-tailed test, 
statistical significance at 1 percent in a two-tailed test. 



a/ 
b/ 



* 
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3.3.1 Influence of parents on education . While the effect of parents' education 
on years of schooling completed is positive and statistically significant in each 
cohort regression, the effect diminishes over time. For both men and women, the 
effect of parents' education is smaller for the younger cohorts than for the 
older ones. The decline occurs after cohorts 1950-54 and 1955-59 for women and 
men, respectively. (The government's expansionist education policies in the mid- 
508 and 60s could have affected youths in the early years of schooling.) One 
interpretation of this result is that school reforms have improved access to 
education among broad sectors of the population, thereby weakening the linkage 
between socioeconomic status and education. Another explanation is that Hp 
for education, influenced by higher market and nonmarket returns to educ -n 
has increased across generations. This happened over a period when the parents' 
educational attainment had also risen. A third interpretation is that as 
education becomes more nearly universal and compulsory, the parents' attitudes 
toward schooling matter less. 

There are no clear patterns pertaining to residence with parents at 
age 10, except for women who lived with their mothers. This relationship had 
a large positive effect on schooling for the older cohorts, but not for the 
younger ones. These results may stem from the fact that a larger proportion of 
the younger females in the sample lived with their mothers at age 10,'^ so there 
is less variance in the younger cohorts. Another possible explanation is that 
young daughters who lived away from home were more likely to have made the move 
for educational reasons. In the older cohorts, because there was less demand 
for female education, this was less likely to have been the case. 

The conclusion that the link between socioeconomic background and 
educational attainment is weakening is based on an examination of the effects 
of parents' occupation on female schooling. Parents' occupation and education 
should be correlated positively, but since we also control for parents' 
education, occupation presumably captures other effects. For example, mothers 
with no occupation could indicate greater inputs to the training of children. 

The results show that daughters of mothers with white-collar 
occupations have significantly higher levels of schooling than farmers' 
daughters— about one more year. The magnitude of this effect seems to have been 
relatively stable across cohorts. Second, daughters of mothers with no Jobs have 
significantly more education than farmers' daughters. But the point estimate 
for the youngest cohort suggests that this difference may have narrowed. 

In contrast the coefficient estimates for "father is a white-collar 
worker," which are higher, increase significantly over time up to cohort 1950- 
54, and decline thereafter. These estimates indicate a widening of the schooling 
gap up to cohort 1950-54 between women whose fathers were white-collar workers 
and those whose fathers were farmers. This gap Is widest for the 1945-50 
cohorts, which were the first potential beneficiaries of the early primary 
education programs. As attitudes toward the education of girls changed in rural 



'^Table A. 3 shows that 94 percent of women born between 1960-66 lived with 
their mother at age 10, whereas only 86 percent of women born in 1925-39 did. 
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areas 9 however 9 the gap narrowed among younger cohorts* Our results for men also 
Indicate that those whose fathers held white or blue-collar Jobs had an edge over 
farmers' sons, and while the former group's enrollment increased first 9 as noted 
above 9 it eroded earlier than tha women's. 

These results show that the education policiea of the mid-50s and 
60s had an equalizing effect across broad segments of the population. But the 
initial impact of relaxing the supply constraint through building more schools 
was to worsen the inequality among groups with divergent views on the benefits 
of education and therefore different demands. Perhaps the persistent message 
about the importance of education in Peru's development increased the demand 
from women and rural residents. 



3.3,2 Ef facte of school inputs . The primary school inputs that affect years 
of schooling are textbooks 9 teachers, and the number of grades offered. Consider 
the statistically significant coefficient estimates for the textbook variable. 
First 9 for both males and females 9 the estimates increased numerically in the 
younger cohorts (that is 9 up to cohort 1955-59). These estimates suggest that 9 
as primary schools became more available 9 textbooks had more impact on schooling 
attainment. Second 9 the textbook effect was larger for females than males* 
Perhaps because there was less interest in the education of girls 9 the quality 
of the learning process was more impr * ^nt in determining how many years of 
schooling girls had. 

Table 7: effects of school inputs on educational level: regression results 
for adults 



Birth cohort: 



Variable 



Estimated 
coefficient 



1940-1944 " 
Estimated 
coefficient 



1950-1954 1955-1959" 



Estimated 
coefficient 



Estimated 
coefficient 



Estimated 
coef f icier\t 



1969-1966 
Estimated 
coef f icf ent 



A. Females a/ 

Had reading and/or math book(s) 
Ntittder of grades in school 
School had furniture 
School served free food 
Number of teachers in school 

1 - 3 Teachers 

4 - 6 

6 ♦ 

Lani)da 
Adjusted R2 

B. Males 

Had reading and/or math book(s) 
Number of grades in school 
School had furniture 
School served free food 
Number of teachers in school 

1 • 3 Teachers 

4 - 6 

6 ♦ 

Lambda 

Adjusted R2 ^ 



0.636** 
0.466** 

0.410 
•0.456 


0.692* 
0.282 
0.704 
0.029 


0.891** 
0.523* 
0.912* 
•0.330 


•0.065 

0.493 
•0.329 

0.723** 


1.145** 
0.838** 

•0.484 

-0.012 


0.725** 
1.138** 
0.223 
•0.054 


0.290* 

0.011 

0.031 


0.058 
0.584 
0.149 


0.162 
0.118 
0.034 


0.510** 

0.088 

0.106* 


0.217 
0.117 
0.076 


•0.035 
0.039 
0.055 


•0.180 


•0.192 


•1.855** 


•2.115** 


-6.217** 


•6.806 


0.482 


0.533 


0.502 


0.580 


0.506 


0.523 


0.542** 
0.565** 
0.425 
•0.191 


0.249 
0.848** 
0.740 
0.523 


0.307 
0.955** 
0.342 
0.076 


0.583** 
1.198** 
0.627 
0.188 


0.918** 
1.214** 
0.611 
•0.262 


0.316 

1.342** 
•0.139 
•0.034 


0.212 
0.113 
0.104 


0.036 
0.134 
0.062 


0.273 
0.089 
0.048 


0.172 
0.109 
0.062 


0.480** 
-0.039* 
0.018** 


0.411** 
•0.010** 
0.025* 


0.296 


•1.307 


•3.002** 


•3.206* 


0.533 


•5.688** 


0.513 


0.521 


0.472 


0.486 


0.460 


0.465 


are the saine 


as in tables 5 and 6. 









a/ 
* 

** 



Statistical significance at 5 percent in a two-tailed test. 
Statistical significance at 1 percent in a two-tailed test. 
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The x\umber of gradafi in primary achool haa a large positive effect 
that increaaee acroea cohorte. For malea born before 1940, adding a grade would 
have increaeed achooling levele by half a year. For males born in the 608, 
adding a grade would have raised attainment levels by 1.3 years. The increase 
in this effect is largest for the cohort whose schooling years coincided with 
the early period of school expansion. A similar pattern emerges for females, 
but the increase occurs later. These results suggest that supply was a principal 
conatraint in the older cohorte. Additional school places met some of the 
existing demand for education; in addition, they raised schooling levels by 
generating a higher demand in the younger cohorts. 

Holding constant the number of gradea offered in a primary school, 
more teachers per school tended to increase the number of years students spent 
in school. The coefficients are considerably smaller when increasing the number 
of teachers beyond three. The few statistically significant coefficients suggest 
that this factor may have been more important in the younger cohorts. Since we 
controlled for the number of grades, the teacher variable provides a rough 
measure of quality. That is, increasing the number of teachers raises the 
likelihood that one teacher taught one class at a time. The cohort trend, though 
weak, suggests that school quality had become more important in explaining the 
variance in educational attainment. 

4. Results from the Yo uth Sample 

The education levels of females continues to rise in the younger 
cohorts, and the gender gap appears to be narrowing (table 8). The principal 
findings are as follows: 

• The higher proportion of 8- to 10-year-olds enrolled than 5- to 7- 
year-olds (and even 11- to 13-yeftr-olds) suggests a later age of 
entry in school than the prescribed ages five or six. 

• By ages 8-10, most children are in school. Enrollment ratios for 
girls and boys are nearly equal, though still somewhat lower for 
girls in both urban and rural areas. 

• From ages 11-13, enrollment by gender diverges, especially in rural 
areas. Whereas more boys are entering school even at that age, girls 
have started to drop out: by ages 14-16 the gap is more than 20 
percentage points. 

• From ages 17-19, even boys are leaving school, leveling out 
enrollment ratios between the sexes. In Lima and other cities, more 
than half the students of this age are still in school. In rural 
areas, however, only about a fifth of the girls and a third of the 
boys are still enrolled. Applying these cross-section enrollment 
ratios to a synthetic cohort, they are consistent with expected 
attainment levels by age 19 (10.7 years for girls and 11.4 years for 
boys). These levels are about three years more than the average 
number of years completed by adults aged 20-26, and the female-male 
ratio has improved slightly from 0.92 to 0.94. 
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labia 8: School enrolltuent by region 
(percentage) 



Aee Group 



Ages 5-7 
Lima 



Other urban areas 

Rural 

Total 



Females 



8A.8 
75.2 
A7.1 
66.5 



Males 



87.9 
73.9 
A6.9 
65.3 



Ages 8-10 
Lima 



Other urban areas 

Rural 

Total 



96.5 
93.2 
82.0 
89.0 



98.8 
9A.1 
83.7 
91.1 



Ages 11-13 
Lima 

Other urban areas 

Rural 

Total 



97.1 
92.1 
78.2 
87.7 



97. A 
93.8 
90.3 
92.8 



Ages lA-16 
Lima 

Other urban areas 

Rural 

Total 



91.5 
83.8 

69.3 



95.9 
86.9 
68.8 
81.0 



Ages 17-19 
Lima 

Other urban areas 

Rural 

Total 



65.3 
5A.8 
22.3 
45.3 



64.8 
61.8 
32.2 
50.3 



The reduction in the proportion of youths who never attended school 
Is further evidence of educational progress (table 9). Aside from the five- to 
seven-year-old group, the percentage is lower for female youths than any adult 
cohort.'^ This improvoment is most evident among rural girls, attesting to the 
rural schools* success in drawing a larger fraction of children, especially 
girls . 



'^Because of late entry into school especially in areas where compulsory 
schooling may be difficult to enforce, the enrollment ratio among very young 
children is a poor measure of the proportion of youths who will never attend 
school. 
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Tabl* 9: P«re«ntage of youth* who have novar attandtd tchool by raglon 
(parctntago) 

Other 

Lima urban areas Rural All Peru 



Aze KrouB 


F 


M 


F 


M 


F 


M 


F 


M 


Ages 5- 7 


13.4 


8.9 


21.3 


23.0 


50.0 


49.4 


30.3 


31.1 


Ages 8-10 


0.8 


0.0 


2.1 


1.1 


10.2 


10.2 


5.0 


4.3 


Ages 11-13 


0.4 


0.0 


1.0 


0.4 


7.1 


1.4 


3.2 


0.7 


Ages U-16 


0.0 


0.0 


0.8 


0.3 


8.5 


1.1 


3.2 


0.5 


Ages 17-19 


0.4 


0.4 


1.1 


0.0 


9.8 


3.2 

• 


3.2 


1.1 



Although most girls enter school, many do not remain until 
completion. With higher dropout rates, girls still have fewer years of schooling 
(table 10). Twenty-eight percmt of girls aged had already dropped out 

compared to 19 percent of boys, and 53 percent of 17- to 19-year-old females were 
no longer in school compared to 49 percent of males. Moreover, urban-rural 
differences in dropout rates are large; 52 percent of rural girls aged U-16 
had dropped out compared to 8 percent of girls in Lima and 16 percent of those 
in other urban areas. Of those aged 17-19, 75 percent of rural girls were no 
longer in school, compared to 34 and 45 percent of those residing in Lima and 
other urban areas, respectively. Figure 1 illustrates the lower school survival 
probabilities of girls at each grade level. Furthermore, rural girls (and boys) 
are much less likely to enroll in secondary school than urban girls, as shown 
by the steep drop in survival rates between grades five and six. 



Table 10: Percentage of school dropouts by region 



Areas 



A^e 


Lima 


Other 


urban 


Rural 


All 


Peru 


F 


M 


F 


M 


F 


M 


F 


M 


5-7 


2.1 


3.5 


4.4 


4.0 


5.7 


7.3 


5.2 


4.5 


8-10 


2.8 


1.2 


4.8 


4.8 


8.7 


6.7 


4.8 


6.3 


11-13 


2.5 


2.6 


6.9 


5.8 


15.8 


8.4 


6.6 


9.4 


14-16 


8.5 


4.1 


15.5 


12.9 


51.5 


30.4 


18.6 


28.4 


17-19 


34.4 


35.0 


44.6 


38.2 


75.3 


66.8 


49.1 


53.2 
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4«1 What Factors Explain School Enrollment? 

We estimated equation (1) for the youth sample, with the dependent 
variable being school participation, as a logistic function. Table 11 shows 
the parameter estimates for girls and boys. 

Given the age of the child, parents* education has a strong influence 
on children's schooling. The mother's education exerts a stronger effect on 
daughters than the father's, but the father's presence at home is an important 
factor in girls' education. Two reasons can be cited for this result. In 
families where income is unstable because of the absence of the father, girls' 
education is more likely to suffer than boys' . And, since the mother may be the 
family's primary breadwinner, daughters are needed to substitute at home. 

The family's wealth and standard of .iving, as measured by whether 
the home has electricity and the number of rooms in the house, are positively 
and significantly associated with school enrollment ^ although these factors 
affect daughters more than sons. For example, if the household uses electricity, 
daughters are 2.2 times more likely to be enrolled than not, while sons are 1.8 
times more likely. These results indicate that wealthier families are more 
likely to send their daughters to school. 
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T«bl« 11: D«t«rainanta o£ acbool enrollment t Logistic regression 

results for youth eaople, nales and feniales 



Females Males 



Variables 


Beta 


8 .e. 


Beta 


8 .e . 


Years of schooling 


0.426 


0.31 


0.584 


0.32 


Age splines: 










8 to 10 


-0.070 


0.13 


-0.052 


0.14 


11 to 13 


-0.448 


0.08 


-0.185 


0.09 


U to 16 


-0.543 


0.06 


-0.527 


0.07 


17 to 19 


-0.497 


0.06 


-0.610 


0.06 



Mother's years of ( chooling 


0.077 


0.02 


0.021 


0.02 


f AunClT 9 yBmTB w£ ocnwuxxug 


0 .054 


0 . 02 


0.095 


0.02 


Lived with mother at age 10 


0.087 


0.20 


0.049 


0.20 


Lived vlth father at age 10 


0.286 


0.14 


0.249 


0.14 


Has electricity at home 


0.76 


0.15 


0.602 


0.16 


Humber of rooms In home 


0.141 


0.03 


0.075 


0.04 


Dry land farmed by household 


0.001 


0.00 


0.000 


0.00 


Wet land farmed by household 


0.025 


0.02 


0.016 


0.02 


Resides In other urban area (Dummy)*' 


-0.304 


0.15 


-0.320 


0.16 


Resides In rural area (Dummy) 


-0.641 


0.19 


-0.296 


0.21 


Had reading and /or math book(8) 


0.277 


0. 14 


-0.005 


0.15 


Number of grades In school 


0.282 


0.06 


0.278 


0.06 


School had furniture 


-0.062 


0.22 


0.045 


0.21 


School served free food 


0.116 


0.11 


-0.048 


0.11 


Niunber of teachers In school 


0.109 


0.04 


0.087 


0.04 


4-6 Teachers 


-0.109 


0.06 


0.047 


0.06 




-0.105 


0.05 


-0.079 


0.05 


-2 Log-llkellhood 


1445.5 




1065.46 




Sample size 


3855 




3960 





Note: Data is for youths aged 8 to 19. 
if Omitted category is Resides in Lima. 



When expressed as percentages of urban children in school, rural 
percentages are lower for both boys and girls (74 and 55 percent, respectively). 
The amount of land farmed by the household does not appear to affect enrollment. 
Children in urban areas outside Lima are also less likely to be enrolled tha.i 
children in Lima, but not to the snme extent as in rural areas. 

Finally, the logit coefficient estimates for the school-related 
variables indicate that schools and textbooks are more important factors in 
girls* than in boys' enrollment probability. If the primary school attended 
supplies a free textbook, girls are 1.3 times more likely to be enrolled, whereas 
it has no effect on boys' enrollment. Whether the school serves a free lunch 
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has no elgnificant impact* A complete primary school increases the likelihood 
of enrollment by 28 percent for both girls and boys. The number of teachers, 
which is another measure of school availability, school size, and the number of 
school places*^ has a larger positive effect on girls' enrollment, thus 
emphasizing the importance of the number of places and quality of schools in 
Increasing girls^ enrollment. 

4.2 Nonschool Activities of Females 

To understand how families choose their children* s schools, it is 
important to consider what these children do in addition to, or in place of, 
«*oing to school. The amount of time girls spend either working or out of the 
household indicates that the opportunity cost of their time in school may be 
quite high and thus may explain why fewer girls than boys attend school. Of 
those not in school during the survey week, many reported working (table 12). 
Thirty percent of girls aged 5-7 and 50 percent of those aged 8-10 reported 
positive hours in the market, constituting slightly higher percentages than for 
boys of similar ages. In the group aged 11-13, a greater proportion of girls 
than boys reported market work, and only 26 percent of girls had zero market 
hours, compared to 35 percent of boys. Of those working, girls had longer market 
hours as well. Most girls, especially in the oldest group, were employed as 
unpaid workers on or off the farm. About 8 percent of the youngest girls were 
employed as paid workers in family enterprises or domestic work. In the teenage 
groups, a higher fraction of out-of -school boys were working in the labor market 
than girls. At these ages, marriage and motherhood are likely to be the reason 
for girls being both out c£ school and outside the labor force. 

Table 12 shows that even girls in school were working; 11, 25, and 
34 percent of those aged 5-7, 8-10, and 11-13, respectively. These rates are 
e few percentage points lower than for boys. In older age groups, there is a 
much wider spread, and teenage boys aged 14-19 are more likely to have positive 
work hours. 

In addition to market work, girls from age 8, in school or not, work 
many more hours at: home than boys (table 13). Thirty-eight percent of girls aged 
8-10 who were out of school worked at least 15 hours a week in the market and 
23 percent worked at least the same number of hours at home. In comparison tha 
corresponding percentages for boys of the same age are 41 and 15 percent, 
respectively. 



We control for nu^aber of students in the school only roughly through 
the inclusion of number of grades offered. If this sufficiently distinguishes 
schools by class size, then number of teachers could be interpreted as an 
indicator of school quality. 
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Table 12: Labor participation and weekly work hours i All Peru 



Weekly Hours Worked 



Females Males 



Arc 


0 


1-14 


15-28 


29-42 


42+ 


0 


1-14 


15-28 


29-42 


42+ 










(In-school youths) 










5- 7 


89.4 


5.8 


3.0 


0.9 




81.0 


10 .9 


5 • 7 


1 • 4 


1 1 
1 • 1 


8-10 


75.4 


12.7 


7.5 


2.8 


1.6 


72.3 


12 .8 


8*3 


O if 

3 • 6 


0 o 


11-13 


66.4 


14.8 


11.1 


3.9 


3.7 


61.9 


15 •/ 


1.:. eS 


5 . 7 


4 sO 




Do • u 




8.1 


3.3 


3.3 


53.6 


14.9 


14.0 


8.4 


9el 


17-19 


71.7 


12.2 


7.5 


3.9 


4.7 


52.7 


13.6 


9.8 


6.5 


15e4 


All 


73.4 


13.0 


7.9 


3.0 


2.7 


64.8 


14.1 


10.2 


5.2 


5 .8 








(Out-of- 


school 


youths ) 










5- 7 


69.6 


5.4 


8.1 


9.5 


7.4 


71.5 


9.3 


7.0 


7.6 


4.7 


8-10 


50.4 


10.4 


12.2 


13.9 


13.0 


51.6 


7.5 


9.7 


11.8 


19.4 


11-13 


25.6 


17.4 


12.4 


16.5 


28.1 


34.7 


16.7 


16.7 


12.5 


19.4 


U-16 


32.0 


13.2 


13.9 


15.0 


25.9 


17.1 


6.3 


10.8 


25.3 


40.5 


17-19 


38.9 


11.8 


11.5 


16.6 


21.2 


29.3 


4.8 


10.6 


15.4 


39.9 


All 


41.2 


11.7 


11.8 


14.9 


20.4 


38.2 


7.2 


10.3 


15.0 


29.2 






Tabl« 13: 


Hours 


a W««k Spent By Youths in Household Work, All Peru 














Weekly Hours Worked 














Females 








Males 






A^e 


0 


1-14 


15-28 


29-42 


42+ 


0 


1-14 


15-28 


29-42 


42+ 










(In-school youths) 










5- 7 


45.7 


49.1 


4.5 


0.6 


0.2 


45.6 


49.3 


4.6 


0.5 


0.0 


8-10 


18.0 


67.3 


11.7 


2.2 


U.8 


28.0 


62.5 


8.0 


1.2 


0,3 


11-13 


9.0 


64.4 


20.4 


4.7 


1.5 


19.0 


66.4 


12.2 


1.9 


C.5 


lA-16 


7.7 


54.9 


26.7 


8.0 


2.7 


21 .2 


66.2 


11.1 


1.4 


0.1 


17-19 


8.3 


44.2 


29.4 


14.3 


3.9 


30.2 


56.7 


10.7 


1.9 


0.5 


All 


16.9 


58.7 


17.8 


5.1 


1.6 


27.1 


61.7 


9.6 


1.4 


0.3 










(Out-of- 


■school 


youths) 










5- 7 


37.8 


53.4 


6.1 


2.0 


0.7 


37.2 


55.8 


7.0 


CO 


0 0 


8-10 


9.6 


67.8 


13.9 


5.2 


3.5 


13.8 


74.5 


9.6 


2.1 


0.0 


11-13 


8.1 


54.5 


21.1 


12.2 


4.1 


15.3 


69 .4 


15.3 


0.0 


0.0 


U-16 


9.3 


34.3 


28.7 


19.8 


7.8 


31.0 


61.4 


7.0 


0.6 


0.0 


17-19 


6.9 


27.0 


30.5 


19.8 


15.8 


41.0 


45.7 


9.6 


2.9 


0.8 


All 


12.2 


40.0 


23.9 


14.9 


9.0 


33.4 


55.6 


9.i 


1.6 


0 .3 
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The8>tt vork pat Jams differ across raglons. Youths in Lima ar« tha 
least likely to be employed in the labor market, followed by those in ether urban 
areas and in rural areas. Seventeen percent of girls in Lima aged 8-10 who were 
not in school were employed in the labor market, compared to 27 and 59 percent 
of girls living in other cities and rural areas, respectively (table U) . Of 
rural girls in this age group, A8 percent worked at least 15 hours in the week 
prior to the survey. Regional differences, though not as large, are also evident 
in the number of hours spent in household work (table 15). Twenty-five percent 
of rural girls out of school, aged 8-10, worked 15 hours or more a week in the 
household, compared to 19 percent of girls in other cities. 



Table 14: Labor participation of femalas and 
weekly work hours, by region 



Weekly Hours Worked 



Aee 




In-8c 


hool youths 






out-ot 


-school 


youurio 




0 


1-14 


15-28 


29-42 


42+ 


0 


1 1 / 

1-14 


1 C 0 Q 


O Q AO 


A Ox 


5- 7 


100.0 


0.0 


0.0 


0.0 


0 • 0 


100 .0 


0.0 


i\ n 
\J . U 


U • U 


n n 
u • w 


8-10 


92.8 


5.9 


0.8 


0.0 


0 . 4 


83 . 3 


16.7 


U . U 


U • U 




11-13 


87.2 


8.8 


1.8 


0.9 


1.3 


40.0 


20.0 


0.0 


0.0 


40.0 


14-16 


83.0 


10.1 


2.3 


1.8 


2.8 


53.3 


6.7 


6.7 


0.0 


33.3 


17-19 


79.7 


8.2 


3.8 


2.5 


5.7 


66.7 


7.7 


5.1 


5.1 


15.4 


Lima 


88.2 


7.1 


1.7 


1.0 


1.9 


67.0 


8.0 


4.5 


3.6 


17.0 


5- 7 


91.8 


5.2 


2.6 


0.4 


0.0 


83.3 


0.0 


8.3 


5.6 


2.8 


8-10 


84.8 


9.2 


4.6 


1.1 


0.3 


73.1 


7.7 


7.7 


3.8 


7.7 


11-13 


75.2 


13.0 


6.5 


3.5 


1.8 


44.4 


18.5 


0.0 


7.4 


2^.6 


14-16 


70.6 


16.7 


7.7 


2.0 


3.0 


47.3 


16.4 


10.9 


9.1 


16.4 


17-19 


75.1 


10.2 


7.9 


3.4 


3.4 


47.8 


10.9 


10.1 


12.3 


18.0 


Other 


urban 




















areas 


79.4 


11.2 


5.8 


2.1 


1.6 


54.3 


11.0 


8.9 


9.6 


16.3 


5- 7 


77.2 


11.4 


6.0 


2.4 


3.0 


62.5 


7.7 


8.7 


11.5 


9.6 


8-10 


55.7 


20.3 


14.4 


6.1 


3.5 


41.0 


10.8 


14.5 


18.1 


15.7 


il-13 


42.6 


21.0 


22.5 


6.5 


7.4 


19.1 


16.9 


16.9 


20.2 


27.0 


14-16 


42.4 


28.5 


17.1 


7.6 


4.4 


26.0 


12.8 


15.3 


17.9 


28.1 


17-19 


34.0 


32.0 


18.0 


10.0 


6.0 


22.0 


14.0 


15.0 


24.0 


25.0 


Fural 


52.1 


20.9 


16.1 


6.1 


4.8 


31.4 


12.6 


14.3 


19.0 


22.6 
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Tabl* 15 1 Hours « w««k spant hy f«iul«« in household work 

by rsgion 



Weekly Hours Worked 

In-school youths Qut-of-school youths 





0 


1-14 


15-28 


29-42 


42+ 


0 


1-14 


15-28 


29-42 


42+ 


5- 7 


56.1 


42.4 


1.4 


0.0 


0.0 


50.0 


25.0 


25.0 


0.0 


0.0 


8-10 


23.4 


69.0 


5.9 


0.8 


0.8 


16.7 


83.3 


0.0 


0.0 


0.0 


11-13 


11.0 


64.3 


22.0 


1.8 


0.9 


16.7 


83.3 


0.0 


0.0 


0.0 


14-16 


9.1 


55.9 


26.4 


5.0 


3.6 


6.7 


60.0 


13.3 


0.0 


20.0 


17-19 


6.3 


46.8 


29.1 


15.2 


2.5 


9.0 


26.9 


25.6 


17.9 


20.5 


Lima 


19.2 


57.7 


17.3 


4.2 


1.6 


12.4 


37.2 


21.2 


12.4 


16.8 



5- 7 


49.1 


46.1 


3.9 


0.9 


8-10 


20.1 


65.9 


11.7 


2.0 


11-13 


9.7 


66.1 


17.7 


5.6 


14-16 


6.7 


52.5 


29.4 


9.7 


17-19 


9.6 


38.4 


31.6 


14.7 


Other 


urban 








areas 


18.2 


56.3 


18.2 


5.9 



0.0 


36.1 


55.6 


5.6 


2.8 


0.0 


0.3 


11.5 


69.2 


11.5 


3.8 


3.8 


0.9 


18.5 


55.6 


18.5 


0.0 


7.4 


1.7 


8.8 


28.1 


26.3 


24.6 


12.3 


5.6 


5.8 


27.3 


25.2 


20.9 


20.9 


1.4 


11.9 


37.5 


21.1 


15.8 


13.7 



5- 


7 


32.3 


58.7 


8- 


10 


12.5 


67.5 


11- 


13 


6.8 


62.7 


14- 


16 


7.6 


58.2 


17- 


19 


10.0 


56.0 



Rural 

areas 13.0 62.8 



7.8 


0.6 


0.6 


37.5 


15.5 


3.2 


1.3 


8.4 


22.2 


5.9 


2.5 


4.4 


22.2 


8.9 


3.2 


9.7 


22.0 


10.0 


2.0 


6.9 


17.6 


4.7 


1.9 


12.3 



54.8 


4.8 


1.9 


1.0 


66.3 


15.7 


6.0 


3.6 


52.2 


23.3 


16.7 


3.3 


34.2 


30.6 


19.9 


5.6 


26.7 


36.1 


19.8 


10.4 


41.5 


25.5 


15.0 


5.8 



5. Conclusions 

Since the mid-50s the government of Peru's education policies have 
been designed to raise skill levels and make education available to broader 
segments of the population. Those policies rested primarily on expanding the 
number of schools. As a result school enrollment rates and attainment levels 
rose. But an apparent preference to educate bqv.b more than daughters meant that 
male schooling levels rose more quickly than female schooling levels. For 
females, especially those in rural areas, these policies were not sufficient to 
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bring girls' schooling even with male levels. This was particularly true in 
rural areas. Better provision of such school inputs as textbooks, as well as 
a change in attitudes and better economic opportunities for educated women appear 
to have been important in strengthening the demand for educating rural girls. 

Parents' years of schooling and their occupations were fc?lgnificant 
determinants of educational levels. The impact of these scc^loeconomic factors 
lessened over time as the number of schools expanded and priraairy education became 
more available. The relative effect of narents' education differed for 
daughters' and sons* schooling. In our adult sample, both parents' education 
had strong positive effec^.s on daughters; for sons, the father's education had 
twice as large an effect as the mother's education. In the youth sample, the 
mothers' education had a stronger effect on their daughters' education. These 
differential effects reflect a preference on ,,he part of fathers to send their 
sons to school, while mothers partly counterbalanced this preference. 

Educational policies in Peru have reduced the direct costs a,«'sociated 
with going to school. Time allocation patterns reveal, howevar, that the 
opportunity cost of school attendance to the family could be an effective barrier 
to further improvements in school enrollment and continuation rates. Even at 
a young age, girls, especially 1- rural families, participate in labor market 
activities and also contribute substantially to productive work at home. School 
quality, measured crudely by the supply of textbooks and the number of teachers, 
appears to have a positive effect on the schooling of females. These findings 
suggest the direction of future intervention programs. 

Textbooks at the primary level contributed to raising enrollment and 

schooling levels. In our adult sample women who had a textbook for their own 

use in primary school attained over half a year more schooling than those who 
did not. This positive effect is noted among young students as well. 
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Appendix A 



Table A.l: Trends In Peruvian education: selected Indicators, 1950-1980 (In 
thousands) 



1950 1955 1960 1965 1970 1975 1980 



Primary 
Schools 
Teachers 



10.5 11.2 14.2 18.5 18.4 19.7 20.8 

23.2 28.2 38.5 53.1 66.0 72.6 84.4 

S^ud'ent'enrolled 1,010 1,128 1,358 1,901 2,341 2,841 3,161 

Percent female 40 41 44 45 46 47 48 



Secondary „ , , , _ , 

Teachers 5.4 ^ 9.0 15.8 22.3 31.6 34.1 45.1 

Students enrolled 72.5 112.2 174.8 324.5 546.2 813.5 1,152 

Percent female 35 37 40 41 43 44 45 

Postsecondary 

Universities a/ 8 9 10 27 31 33 43 



Faculty 



2.5 2.5 3.1 . 11.7 13-2 18.3 



Students enrolled 17.4 20.2 35.0 80.1 133.6 216.5 290.8 

Percent female 23 17 29 34 34 32 35 

Enrollment Ratios 

Primary enrollment as a percent 

of population aged 6-11 



Males 
Females 



100 95 98 111 114 119 117 

69 65 77 93 99 108 111 



Secondary enrollment as a percent 
of population aged 7-12 

Males 9 12 16 25 34 42 53 

Females 5 7 U 18 27 35 46 

Tertiary enrollment as a percent 
of population aged 18-22 

Males A A 6 10 14 20 22 

Females 1 1 2 5 8 10 12 



Sources? Ministerio de Planif ication; World Bank 1988. 

a/ Figure includes private and state universities only. Faculty and student 
totals include all postsecondary institutions. 
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Tabltt A.2i Sampla distributioii hf gandAr, cohort, and raglon 



Femalas 


Birth 


year 




1940-4 4 








19qU**00 


All 

All 


All 




Number 


1,306 


619 


715 


808 


907 


1,289 


5, )44 


regions 


Row Z 


Z4 • 1 


I 1 A 

I I • U 


1/ • / 




1 ^ 1 


99 


1 nn 
i uu 


Lima 




Number 


343 


193 


205 


252 


316 


431 


1,740 






Row Z 


19.7 


11.1 


11.8 


4.5 


18.2 


24.8 


100 






Column Z 


26.3 


31.2 


28.7 


1.2 


34.8 


33.4 


30.8 


Other 




Number 


380 


150 


221 


246 


293 


406 


1,696 


urban 




Row Z 


22.4 


8.8 


13.0 


4.5 


17.3 


23.9 


100 


areas 




Column Z 


29.1 


24.2 


30.9 


0.4 


32.3 


31.5 


30.0 


Rural 




Number 


383 


276 


289 


310 


298 


452 


2,208 


areas 




Row Z 


26.4 


12.5 


13.1 


4.0 


13.5 


20.5 


100 






Column Z 


44.6 


44.6 


40.4 


8.4 


32.9 


35.1 


39.1 




Males 


Birth 


year 


1925-39 


1940-44 


1945-49 


1950-54 


1955-59 


1960-66 


All 


All 




Number 


1,265 


582 


654 


712 


812 


1,216 


5,241 


regions 


Row Z 


24.1 


11.1 


12.5 


13.6 


15.5 


23.2 


100 


Lima 




Number 


323 


165 


180 


241 


286 


405 


1,600 






Row Z 


20.2 


10.3 


11.3 


15.1 


17.9 


25.3 


100 






Column Z 


25.5 


28.4 


27.5 


33.8 


35.2 


33.3 


30.5 


Other 




Number 


359 


147 


188 


219 


253 


392 


1,558 


urban 




Row Z 


23.0 


9.4 


12.1 


14. 1 


16.2 


25.2 


100 


areas 




Column Z 


28.4 


25.3 


28.7 


30.8 


31.2 


32.2 


29.7 


Rural 




Number 


583 


270 


286 


252 


273 


419 


2,083 


areas 




Row Z 


28.0 


13.0 


13.7 


12.1 


13.1 


20.1 


100 






Column Z 


46.1 


46.4 


43.7 


35.4 


33.6 


34.5 


39.7 
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Tabl« A. 3: M^ans and standard 



Birth cohort: 


1925- ' 


1939 


1940- 


1944 
Std 


Variable 


Mean 


std 


Mean 




YMrii of schooling 


3.123 


3.83 


3.667 


4.19 


Mother's years of schooling 
Father's years of srhooling 
Lived with mother at age 10 
Lived Mith father at age 10 


1.532 
2.560 
0.859 
0.750 


2.65 
3.62 
0.35 
0.43 


1.683 
2.767 
0.868 
0.753 


2.85 
3.44 
0.34 
0.43 


Kother is a white-collar worker 
Mother is a blue-collar worker 
Mother has no job 
Mother's occupation is wissing 
Father is a white-collar worker 
Father is a blue-collar worker 
Father's occupation is missing 


0.047 
0.069 
0.436 
0.054 
0.137 
0.149 
0.030 


0.21 
0.28 
0.50 
0.23 
0.34 
0.36 
0.17 


0.069 
0.095 
0.391 
0.060 
0.129 
0.183 
0.026 


0.25 
0.29 
0.49 
0.24 
0.34 
0.39 
0.16 


Lived in a cith at age 6 
Lived in a city at age 13 


0.265 
0.281 


0.44 
0.45 


0.281 
0.315 


0.45 
0.46 


Had reading and/or math bookCs) 
NuTter of grades in school 
School had furniture 
School served free food 
Nuiixr of teachers in school 


0.384 
4.918 
0.502 
0.091 
3.472 


0.49 
0.60 
0.50 
0.29 
6.22 


0.459 
4.872 
0.582 
0.150 
3.911 


0.50 
0.61 
0.49 
0.36 
5.07 



of varlablaa: adult famalaa 



1945- 


1949 


1950- 


1954 


1955-1959 


1960-1966 


Fleaii 




Hean 


std 










4.815 


4.59 


6.006 


4.92 


6.977 


4.58 


7.603 


3.98 


2.006 


2.95 


2.593 




2.839 


3.39 


3.100 


3.43 


3.249 


3.69 


3.926 


3.83 


4.342 


3.78 


4.777 


4.11 


0.853 


0.35 


0.879 


0.33 


0.902 


0.30 


0.936 


0.24 


0.761 


0.43 


0.786 


0.41 


0.800 


0.40 


0.845 


0.36 


0.071 


0.26 


0.115 


0.32 


0.139 


0.35 


0.168 


0.37 


0.074 


0.26 


0.093 


0.29 


0.109 


0.31 


0.147 


0.35 


0.488 


0.50 


0.394 


0.49 


0.356 


0.48 


0.199 


0.40 


0.073 


0.26 


0.089 


0.29 


0.108 


0.31 


0.160 


0.37 


0.147 


0.35 


0.167 


0.37 


0.191 


0.39 


0.206 


0.40 


0.213 


0.41 


0.224 


0.42 


0.288 


0.45 


0.310 


0.46 


0.039 


0.19 


0.043 


0.20 


0.039 


0.19 


0.043 


0.20 


0.322 


0.47 


0.382 


0.49 


0.437 


0.50 


0.479 


0.50 


0.362 


0.48 


0.436 


0.50 


0.477 


0..50 


0.504 


0.50 


0.534 


0.50 


0.632 


0.48 


0.723 


0.45 


0.T93 


0.41 


4.920 


0.46 


4.902 


0.48 


4.947 


0.37 


4.972 


0.27 


0.662 


0.47 


0.754 


0.43 


0.819 


0.39 


0.867 


0.34 


0.221 


0.42 


0.337 


0.47 


0.398 


0.49 


0.407 


0.49 


4.599 


5.05 


6.006 


5.94 


7.020 


6.28 


8.263 


7.12 
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Table A. 4: Means and standard deviations of variables: adult males 



Birth cohort: 



Variable 



1925-1939 
Mean std 



19«0-19«« 
Hiari std 



1945-19*9 
Mean std 



1950-1954 



nean std 



1955-1959 



nean std 



1960-1966 
Mean ita 



Years of schooling 4.83S 4.18 5.897 4.63 

Mother's years of schooling 1.558 2.75 1.735 2.72 

Father's years of schooling 2.515 3.44 2.890 3.44 

Lived with mother at age 10 0.843 0.36 0.835 0.37 

Lived with father at age 10 0.743 0.44 0.741 0.44 

Mother is a Mtiite-collar worker 0.053 0.22 0.077 0.27 

Mother is n blue-collar worker 0.076 0.27 0.082 0.2^ 

Mother ha no job 0.469 0.50 0.469 0.50 

Mother's occupation is missing 0.031 0.17 0.043 0.20 

Father is a white-collar worker 0.128 0.33 0.155 0.36 

Father is a blue-collar worker 0.169 0.38 0.201 0.40 

Father's occupation is missing 0.022 0.15 0.036 0.19 

Lived in a city at age 8 0.269 0.44 0.285 0.45 

Lived in a city at age 13 0.309 0.46 0.339 0.47 

Had reading and/or math book(s} 0.S40 0.50 0.596 0.49 

Number of grades in school 4.770 0.93 4.723 0.84 

School had furniture 0.693 0.46 0.761 0.43 

School served free food 0.125 0.33 0.235 0.42 

Nunber of teachers in school 4.402 5.06 S.227 5.96 



1.959 
3.194 
0.856 
0.755 

0.090 
0.087 
0.448 
0.052 
0.149 
0.215 
0.024 

0.325 
0.383 

0.642 
4.841 
0.803 
0.320 
6.083 



3.02 
3.49 
0.35 
0.43 

0.29 
0.28 
0.49 
0.22 
0.36 
0.41 
0.16 

0.47 
0.49 

0.48 
0.65 
0.40 
0.47 
6.64 



6.780 4.55 8.257 4.46 8.707 4.01 8.248 3.37 



2.617 
4.058 
0.914 
0.803 

0.121 
0.096 
0.389 
0.105 
0.192 
0.270 
0.043 

0.396 
0.445 

0.742 
4.919 
0.869 
0.426 
6.954 



3.42 
4.00 
0.28 
0.39 

0.32 
0.29 
0.48 
0.30 
0.39 
0.44 
0.20 

0.48 
0.49 

0.44 
0.46 
0.34 
0.49 
6.00 



2.835 
4.340 
0.925 
0.841 

0.128 
0.090 
0.331 
0.145 
0.192 
0.302 
0.045 

0.431 
0.474 

0.815 
4.931 
0.893 
0.394 
8.139 



3.44 
3.94 
0.26 
0.36 

0.33 
0.28 
0.47 
0.35 
0.39 
0.4S 
0.20 

0.49 
0.50 

0.39 
0.41 
0.31 
0.49 
6.97 



3.059 
4.731 
0.940 
0.863 

0.171 
0.124 
0.187 
0.168 
0.209 
0.325 
0.040 

0.465 
0.493 

0.846 
4.948 
0.915 
0.393 
8.706 



3.39 
4.02 
0.24 
0.34 



0.38 
0.33 
0.39 
37 
41 
47 
20 



0.50 
0.50 

0.36 
0.37 
0.28 
0.49 
7.31 
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CHAPTER 7 

DOES THE STRUCTURE OF PRODUCTION AFFECT DEMAND FOR SCHOOLING IN PERU?' 

Inderait Gill 

1 . Introduction 

Analyses of gender differences in investments in human capital 
typically emphasize family resources as the determining factor. (See Schultz 
and Rosenzweig (1982), Gertler and Alderman (1989) for investment in health, 
and King and Bellew in Chapter 6 for Investment in schooling.) These studies 
approach the problem as one of investmcut by parents in the human capital of male 
and female children. These studies usually find that inveitments in male 
offspring are greater, that these differences narrow as the level of household 
vealth increases, and that the composition of household wealth (proxied by either 
the amount earned by the mother and/or her education level) affects equity as 
veil. 

There are two major drawbacks in these analyses. First, the 
empirical segments confound the effects (a) of a gender bias inherent in the 
utility function of parents, (b) of gender differences in market returns to human 
capital, and (c) of gender differences in appropriability of returns to 
investments by parents in children. This chapter does nor, address this issue. 
Second, these analyses contain no explicit consideration of the factors 
determining the demand for schooling and health, other than tastes, and why this 
differs for males and females. It is the second shortcoming that this chapter 
seeks to rectify.' 

In this chapter I use the regional structure of the economy, proxied 
by the ©hares of services and industry in regional gross domestic product (GDP), 
as an indicator of the demand for educated workers. By examining whether the 
level of schooling as a function of shares of services and industry differs for 
men and women, we can detect gender bias in the demand for schooling. 

Based on the theoretical framework developed in Gill and Khandker 
(1990), I estimate schooling demand functions for males and females using data 
for Peru in the 1980s. A separate estimate covers households and provinces 
(called "departments" in Peru). Household data are from the Peruvian Living 
Standards Survey (PLSS); information on the provinces is based on census data. 



"Mr. Gill is an assistant professor at the State University of New York 
at Buffalo and is a consultant to the World Bank. 

The author is grateful to Barbara Herz, Emmanuel Jimenez, Shahid 
Khandker, Thomas Mroz, John Newman, Pats Pattabiraman, Maurice Schiff, T. Paul 
Schultz and Jacques van der Gaag for helpful disucssions, and to Marcia 
Schafgans and Ricardo Lago for help with the data. 

' It should be mentioned here that the absence of explicit consideration 
of demand -side factors in the market for labor is a weakness of much of 
neoclassical labor economics. 
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Findings confirm the results obtained in Gill and Khandker using country-level 
data for about 100 countries in 1965 and 1987. The primary findings are: 

• As services and industry increase their shares of GDP, relative to 
the share of agriculture t the demand for schooling of both males and 
females increases* 

• As the share of services in GDP increases compared to agriculture 
(holding the share of industry constant) 9 the demand for jchooling 
by women increases more than the demand for schooling by men. 

• An increase in the share of industry relative to agriculture (holding 
the share of services constant), is more closely associated with an 
increase in the demand for schooling of men than of women. 

• A decrease in the supply price of schooling increases the level of 
schooling attained by both sexes, but the gain is larger for women. 

• Increases in wealth, ceteris paribus, are associated with increases 
in the demand of both sexes for schooling. 

The plan of the chapter is as follows. Section 2 introduces the basic 
theory. A representative family is assumed that has an adult couple and one 
female and one male child. The issue of fertility is thus entirely sidestepped. 
Parents are assumed to be the decisionmakers regarding investments in human 
capital of children. This role arises from their concern over the attained 
utility of their children. Attained utility depends upon the income of children 
when they become adults and such income in turn depends upon the human capital 
that was invested in them by their parents. Thus, the demand for schooling of 
children is focused upon. Schooling is demanded differentially in different 
sectors of the economy: Industry and services reward education more than 
agriculture.^ Parents form expectations about the sector of the economy that 
their children are likely to work in as adults, and choose levels of schooling 
for each child accordingly. 

In the basic model, parents use their own time allocation as a proxy 
for the time-^allocation patterns that their children will choose. In section 
3 this last assumption is amended. Parents form expectations of time-use of 
children as adults based on both their own work experience and the general 
pattern in the region of residence, as well as the probability of migration to 
other regions. Section 3 also discusses the implications of adding sector- 
specific work experience (Job Lraining) as an additional component of human 



' Schultz (1975) argues that this demand for education reflects the higher 
rates of change in industry. Mincer and Higuchi (1988) and Gill (1989) find that 
sectoral rates of technical change in the U.S. economy between 1960-1985, were 
related positively to the rates of return to education. Welch (1970) found 
similar relationships in U.S. agriculture. These results imply that the rates 
of return to schooling, and therefore the demand for educated workers, would be 
highest in industry (especially manufacturing) , lower in trade and services, and 
lowest in agriculture. 
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capital. 

Section 4 uses household data from the PLSS to test the implications 
of the theoretical framework developed in sections 2 and 3. The advantages of 
using household data are that the schooling attainment of children is directly 
observed, and the effects of intrahousehold factors on the demand for schooling 
cf boys and girls can be accounted for by including household information such 
as the education and occupation of parents. 

In section 5, I test the implications of the theory using provincial 
data for 25 departments in Peru in the 1980s. Illiteracy ratec are used as a 
proxy for investment in schooling. I conduct tests to ensure that department 
illiteracy rates are satisfactory measures of department schooling attainment. 
The findings confirm the main implications of the theory, and add to the evidence 
from household analysis. 

Section 6 discusses the policy implications of the study. The policy 
Implications are of two types: supply-related and demand-related. Supply-related 
policy prescriptions are those targeted towards lowering the supply price of 
schooling, such as improving the access to secondary schooling. Demand-related 
policies aim at increasing demand for education. The main policy 

recommendation entails the expa.ision of the services sector. This contradicts 
policy advice given by the World Bank and the IMF that developing countries 
foster the growth of tradables to service their external debt. Another policy 
implication emphasizes the importance of information about the rates of return 
to schooling in the market and the home sector. 

2t The Theoretical Framework 

Human capital is assumed to consist of two components: schooling 
and health.' Parents value only their own consumption and the attainable utility 
— that is, the full income — of their children as adults. Assume that a couple 
has only one female and one male child.* The parents' utility function is 

U - U (C, R,, R^) . (1) 

where C is the quantity of a general consumption good consumed by the parents, 
and R, and R„ are the "full" incomes of the girl and boy respectively when they 
are adults. 

R depends on the human capital of children and gender based 
opportunities. Human capital has several observable components, e.g., schooling. 



' The theoretical framework for this paper departs considerably from 
previous theoretical attempts to analyze gender differences in investments in 
human capital, such as Gertler and Alderman's (1989) analysis of investments in 
health. 

* The issue of fertility is ignored hare. See Becker and Tomes (1976) for 
a theoretical discussion of fertility and quality-quantity tradeoffs, and Chapter 
5 of this book for an empirical treatment by Schafgans using Peruvian data. 
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health and Job training. I asauma here that schooling (S) is the only form of 
human capital. The terma human capital and schooling will be used 
interchangeably unices otherwise indicated. Thus the returns to human capital 
functions for the girl and the boy are 

Rf- MS,) (2a) 
K' VSJ (2b) 

The budget constraint of the household is 

Y - C + P.(S,+ SJ (3) 

where P, represents the price of schooling, and the price of the consumption 
good has been normalized to equal 1. 

There are two main sectors of employment: home and the market. The 
rates of return to human capital are sector-specif ic . Thus overall returns to 
schooling depend upon the extent to which time is allotted between the household 
and the market (all nonhousehold) activities. In this chapter market activities 
are subdivided into agriculture, services, and industry, identified as follows 

0 - Household 

1 » Agriculture 

2 - Services 

3 - Industry 

Total returns to human capital are a time«-weighted sum of returns in 
each sector. I assume Cobb-»Douglas return functions 

IL - t S* ♦ ( t ♦ t S-^ + t ) (^a) 
fO f f 1 f f2 f fS f 

- t S* ♦ ( t S^ ♦ t S'^ + t SM (^b) 
niOm m1ffl in2in m3m 

where t,^ and t^ is the fraction of time devoted to activity i by female and male 
children respectively when they ar^ adults $^ and 

3 3 

S tfl - I t^ - 1. (5) 

1x0 IbO 

The following assumptions are made: 

(i) ^10 ^ ^0 ' Everybody gets married and has children, and women spend more 
time at home than men. This could be because bearing and rearing children 
is more demanding of women's time. (See, for related examples, Becker 
1985). This raises the issue of endogeneity, since women may choose not 



^ Alternatively, t^ can be interpreted as the probability of the child being 
employed in sector i as an adult. 
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to have children. In that eass, from the viewpoint of this theory, the 
difference between men and women diseppeare. Alternatively, it can be 
explained as a cultural or institutional conatraint. In any case, because 
of time constraint (5), women generally have less time for market 
activities than men» 
(ii) fi < y < 6 t The rates of return to echooling are high in the industrial 
and service sectors and low in the agricultural sector/ However, these 
rates of return do not depend upon the sex of the workers: there is no sex 
discrimination in the marketplace Since the productivity of schooling 
at home, o, is not easily or directly observable, nothing is assumed about 
the magnitude of q relative to /9, 7, and 6. 

It is important to remember that tg and t^ are not choice variables 
for the parents. These are time«allocation decisions by children when they 
become adults.* The only choice variables in the current framework are S^, S^,, 
and C. Parents may impute the values of t^, and t^ from their own experiences 
and expectations of market conditions when their children will work. This point 
will be discussed later. ^ 

Parents maximize their (one-period) utility functior given in 
equation (1) subject to the budget constraint (3). The first order conditions 
for maximization are t 



^ . [ t a S^* + ( t 5 S^* + t 7 + t 6 S'-' ) ] - AP -0 

aR, fo f fv f ii f n i s 

. t t a S*^ + ( t S^* + t X S^-* + t S > ) 1 - AP - 0 

oR^ mOffi mfffiinZmASa S 



(6a) 
(6b) 



^ Although I do not have measures of the rates of return to schooling in 
agriculture compared to the other two sectors, there is strong evidence for Peru 
that supports this assumption. In Chapter I, Schafgans finds that labor force 
participation of both men and women in agriculture declines with education, and 
participation in the nonagricultural wage sector (sectors 2 and 3 in this 
chapter) increases as the education of workers increases. 

^ The point is not that there is in fact no discrimination against women. 
The rationale for this assumption is simply the ' \scrimination (either at home 
or in the market) is a very difficult concept to quantify. Since the focus of 
this chapter is empirical, I abstract from assertions that are unverifiable 
either in principle or in practice 

' This assumes that there is no bargaining about transfers from the children 
to the parents. Suppose instead that contracts bind children to support their 
parents when they are old. Then parents may in fact decide t^ and t^ as well. 

• Notice that there is a self-fulfilling nature to the p-^rents* decision. 
If parents choose the schooling levels under the assumption of a set of t^^ani 
t^, and if they are correct about the rates of return to schooling in each 
sector, children cannot do better than allocate their time exactly as their 
parents expected. 
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^ . X . 0 (6c) 

Y C - P,(S,+ SJ « 0 (6d) 

Wq can solve for the demand functlona for S^, and C« The schooling 
demand functions will be of the form 

S* « S (Y, ?s, to, tp tj, tj) (7a) 

s! - S (Y, P3, to, t,, t„ tj) (7b) 

where t^, 1-0,1,2,3, are combinations of and t^ for each i. Note that since 
both parents have the same utility function, only aggregate t^ enters the 
schooling demand functions. These can be written as 

S* « S,(Y, P3, tj, t^, t,) (8a) 

s! - S„(Y, P„ t,, tj, t,) . (8b) 

Equations (8a) and (8b) incorporate the additional constraint faced by women, 
t|o ^ to (that they must spend ^t least a fixed fraction to oF their time at home), 
in the functional form, Sf(.)* Since females are expected to marry and become 
mothers, the functional form of schooling demand will differ from that of males* 
Other than this restriction, however, there Is no difference between boys and 
girls . 

The signs of ds; Id?^ and ds; IdY (and asj Id?^ and dS^ IdY) are 
predicted by standard consumer theory as being negative and positive 
respectively, if quality of children Is a normal good. Assuming that parents 
value the happiness of male and female children equally, the theory predicts 
that these coefficients will be roughly equal in magnitude If the curvature In 
the utility function Is small. That Is, If the second derivatives, d^S) I d?l 
and d^S; I dY} (and d^rj dV I and S^S; / dV) are close to zero* If these 
coefficients are different for males and females, and since we know that mean 
levels of Sf are small compared to S„, this Is indicative of curvature in the 
utility function. 

However, the theory as it stands contains no predictions regarding 
the magnitudes of dS^ St, , dSy Strand dSfl Stj relative to as*„ / at,, aS'„ / dt^ 
and dSU dt^ respectively. More structure Is needed to determine whether, for 
example, an increase In the time spent by parents in sectors 2 and 3 (relative 
to sector 0 and/or 1) Increases or decreases the demand for children's education 
and whether these magnitudes of response are different for females than for 
males • 



ERLC 



* Following Becker (1981), parents are altruistic toward their children, 
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3» Sopa Theoraticttl Exf naiona 

Tho theory predicts that within a region, as a sector with a 
relatively high rate of return to education increases its share In total 
employment, demand for the education of children in that region will rise.^^ 
The limitations of the framework are: 

(1) The theory contains no implications for the gender composition of this 
Increase in demand for schooling: It assumes that if an education- 
intensive sector (say^ Industry) increases in importance, the demand for 
schooling of boys and glrle will rlae eymmetrically. The theory is now 
extended to allow for systematic differences across sex to such shifts 
in the demand curve for schooling. 

(2) The theory assumes that the local structure of the economy (t^, t^, and 
tj of the parents) determines the demand for education. This raises the 
question of how parents form expectations regarding their children's 
future. Issues such as the likelihood and ease of migration may be 
significant, and these factors may not be gender-neutral. Also, since the 
rate of return to schooling in the home sector, a, is not observed 
directly (that is, in terms of wages), perceptions regarding a may be 
related to household attributes such as the education of the mother. 

3.1 Experience as a Factor of Production 

The only distinction between men and women is that, in general 

3 3 

2 < S f (5) 

1-1 i-i 

since t„2: t > t^; women must spend more time at home than men. Suppose now that 
experience in sector 3 (time allocated to sector 3 activities) adds to the 
returns to schooling in that sector, but the other sectors' rates of return to 
schooling are not dependent on the time spent. That is 

6^8 (tj), S' > 0 (10) 

So the returns to schooling functions (equations (4a) and (Ab) ) i^re rewritten 
as 

Rf - t„S, ^ t t«S, ^ t^S, t^S, ] (Ua) 



" If the industrial sector increases in importancet relative to services 
and/or agriculture, we expect schooling to rise. Similarly, if the service 
sector's share rises relative to agriculture/ with no chunge in the share of the 
industrial sector, then the demand for education will unambiguously increase. 
Howevert if the share of industry declines at the same time that the share of 
services rises ^ the effect on aggregate schooling demand is ambiguous. 
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t^s. ^ [ t^s„ ^ .^s. * t^s. 1 (lib) 

Coabined with reetriction (9), equations (11a) and (lib) imply that males will 
allocate more time to the industry sector than equally schooled females because, 
holding educational attainment constant, women spend less time in market 
activities than males. This implies that men have a comparative advantage in 
working in market sectors where the returns to schooling increase with time 
spent.'' 

For example, assume there are two levels of education: high and low. 
Industry and services use only workers with high l&vels of education, while 
agriculture uses workers with low levels of education (regardless of sex) . Assume 
that experience is rewarded in industry and not in services (a simplification) • 
More schooled workers with higher amounts of allocable market time (males) will 
be employed in industry. More schooled females will work in the services sector, 
where the returns to schooling do not depend on experience. 

One consequence is that an increase in the industrial sector's share 
of GDP will raise the demand for education by both males and females, but more 
for males. Conversely, a rise in the service sector's share in total employment 
will increase the demand for schooling by both male and females, but more for 
females. These are testable implications of the theory. 

3.2 Porminfc of Expectations 

The model assumes that parents, in deed ding how to educate their 
offspring, base the decision on the amount of time the parents spend on four 
areas (household activities, agriculture, services, and industry) and the rates 
of return to schooling in each of these sectors. For example, they expect 
daughters to allocate time the same way as the mother, and sons to follow their 
father 'a patterns. They further expect that the relative ra as of return to 
schooling in each sector will remain unchanged. In the context of Peru in the 
1980s this assumption is likely to be incorrect, since a large flow of migrants 
moves between rural and urban areas. 

This sub-section modifies the theory to allow for migration. Parents 
have some information about potential work opportunities for their children 
(other than their own occupations) and incorporate this information into x.he 
decision on their children's education. So, for example, parents may use the 
average levels of t„ and t^ in the region or country to determine the probability 
of employment of female and male children in sector i. Parents may use t^ 
(averaged over both sexes) in deciding how much to educate their children. This 
may entail migration by children when they are adults | this migration may or may 
not be gender-neutral. 



" Alternatively, the comparative advantage of women in services may simply 
be due to the fact that services provide more opportunities to work close to home 
than does industry (Smith and Stelcner 1990). 
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Vector Z Is added as an argument In the two schooling equations 

S* - S^(Y, t,, t„ tj, Z) (12a) 

s! - S„(Y, P,, t,, t„ tj, Z) (12b) 

whp-e Z represents both "infrastructural** variables (Zj) that represent the 
u ty o£ adults to mlgratSi and household-specific variables (Zj) that 
represent the ability of the parents to decode information regarding potential 
opportunities for children, Z includes both factors that determine the degree 
to which employment In each sector Is perceived as possible (t^ and t^, for 1 « 
0,1,2,3) and factors that determine the accuracy with which parents observe the 
true rates of return to schooling (a, /9, 7 ^^d 5}« 

In the empirical sections, both equations (8) and ( 12) will be 
estimated to see whether or not these variables Z have Independent and 
gender-variant effects on Investment In schooling • These equations were 
estimated both by ordinary least squares (OLS) and two-stage least squares (TSLS) 
techniques to account for possible endogenelty of household income. The results 
were very similar* In this chapter only the TSLS results are reported. 

4« Household Level Empirical Evidence 

Analysis at the household level has several advantages. First, since 
the theoretical model is one of household decisions, empirical testing should 
be donfi at the household level. Second, it is possible to quantify the effect 
of intrahousehold distribution of potential or actual earnings (for instance, 
the education or earnings of the mother compared to the father's) on investment 
in the human capital of children. Third, the measure of investment is more 
reliable for the households than the illiteracy rates used in Section 5 of this 
chapter, and the primary and secondary school enrollment rates used in Gill and 
Rhandker (1990). 

The sample should ideally consist of households in the FLSS that have 
at least one male and one female child of school age. But when the sample was 
restricted to such households, the number of observations dropped significantly. 

4.1 Definition of Dependent Variable: Schooling Shortfalls 

Tl i problems in comparing schooling levels of boys and girls are: 

• Each boy and girl is likely to have different levels of access to 
schooling, such as household income, distance from school, quality 
of schools available, and so on. 

• The boy and girl being compared are likely to differ in age, and 
hence on this account alone would differ in years of completed 
schooling. Thus we need to use a measure of educational attainment 
adjusted for age. 
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• A related complication la that time or cohort effects will be 
confused with the true schooling differentials. Supposei for 
example, that the government makes primary school attendance 
compulsory for all children between 5 to 10 years of age In year t. 
Then comparing the adjusted schooling attainment of a girl who Is 
10 years old In year t^5 with a boy vho Is 15 in the same year Is 
likely to understate the actual difference In the schooling of girls. 
Conversely^ comparing a boy vho Is 10 In year t*»-5 with a girl who 
Is 15 In the same year will overstate this difference. It Is 
important to weed out these cohort-apeclf Ic effects. 

To resolve the first problem, we have Included family 
characteristics In the regression. Regarding the second problem, the comparison 
Is not between attained schooling but shortfalls In schooling attainment of boys 
and girls. This shortfall, for a child j. Is defined as 

(Age^ - 5) - (Schooling In Years)^ - (Schooling Shortfall)j, for J - f ,m. 

That Is, the shortfall la equal to potential schooling (age - 5) minus actual 
schooling (alternatively, the highest grade completed) .^^ The nice thing about 
this meaoure is that it is a familiar one: it is identical to Mincer's (1974) 
definition of potential work experience for adults. The only difference is in 
it': application. We deal with the third problem by estimating cohort-specific 
schooling equations, estimating separately for each of five age groups: 6-*15 
years, 16-25 years, 26-35 years, 36-45 years and 46-65 years. 



" Within the household, it is also possible to compare the quality of 
schools attended by male children varsus the quality of schools attended by 
female children. For example, in the PLSS, it is possible to determine whether 
the child attended a private or a public school. Indices of quality of schooling 
of and school-^related expenditure on male and female offspring can be 
Incorporated to make the schooling differential variable better approximate 
differential Investment in schooling rather than differential schooling 
attainment . 

Ideally, to purge cohort effects from the comparison of male and female 
schooling levels, the following procedure should be adop J. The average 
schooling shortfall for male children in each cohort group is first calculated. 
Then the difference of the schooling shortfall of each child 1, male and female, 
from the average schooling shortfall of male children in the cohort that child 
1 belongs to, is defined as 

M(i) 

(Schooling Shortfall) - S (Male Schooling Shortfall) / M(t) - S , 

J k-l k ] 

J - m, f ; and k - 1,2, , t) 

where J denotes the male children in the cohort, t, that 1 belongs co, and M 
(t) is the number of males in cohort t. 
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4.2 DeflnltlonB of Independfent Variables 

Yx Household income is proxied by uaing total (food and nonfood) expenditures 
in the household. The advantages of using expenditures rather than income 
are that: (a) expenditures are less subject to errors in reporting, since 
they are reported by component. Each cooponent (food, clothing, and so 
on) is less likely to be systematically under- or over-reported; and (b) 
total expenditures are a better proxy for permanent income, which is 
generally the relevant budget constraint. 

The disadvantages are that: (a) since expenditures on schooling are a 
component of the total, the issue of endogeneity of a right-hand side 
variable becomes a problem; and (b) schooling levels and household Income 
may ba jointly determined by other variables, and this results in 
simultaneous equations bias. (See Schultz 1989 for a discussion of this 
problem for fertility decisions.) 

To overcome these problems, the estimation is done in two stages. The 
first stage consists of estimating household expenditures per adult from 
the following regression 

Expenditures /Adult - + ^i^ge + ^^Age^ + C,Schooling 

+ ^^Schooling^ + ^,Training + ^^Public School? 

+ f^andholding + ^.Unearned Income 

+ CjRural + € (13) 

Aga, Schooling and Training are the age, education, and training of 
the head of the household and the spouse. Public School? is a binary 
variable that asks whether the head and spouse attended a private or a 
public school. Rural is a region dummy which equals 1 if the region of 
residence is rural, and 0 otherwise, Landholding is the total area of 
land sown or rented out by the household, and Unearned Income is the sum 
of all income other than wage and salaries. The fitted values used are 
from a regression that excludes Landholding, because the sample was reduced 
to one- third of its size when landholding was included. The full 
regression results are in Appendix I. 

t,: The structure of the economy, or the time spent in each of the three market 
sectors, t,, tj, and t,, is proxicd by their Share in Dspartmental GDP, 
t, - Share of agriculture (farming, fishing and forestry), 
tj - Share of services (personal and business services, health care, 

hotels, tourism, and so on), 
tj - Share of industry (manufacturing, mining, construction, and so 

on) , 

averaged over 1979-85. Ideally, I would also have experimented with the 
share of each sector in department employment t but data were not available. 
It may be more appropriate to use sector shares in income, since it is the 
earning power of childrc i that parents are concerned about, not hours 
worked. Using ooctoral shares in departmental GDP as proxies for t, assumes 
that within each sector, the labor intensity of production does not change 
as sectoral output changes. 

Pj: Changes in Pj are proxied by a rural-urban dummy variable. I assume that 
the price of schooling is lower in urban than in rural regions. This 
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could be because the average distance to school in rural regions is greater 
than that in urban regions.^* Thus within each department, the parameter 
varies with region of residence. 

Zjt The estimation in this section uses household data from the PLSS for subset 
variables I as follows: 

(1) Highest level of education completed by Mother 

(2) Highest level of education completed by Father 

(3) Mother^s Longest Occupation 

(4) Father^s Longest Occupation 

The level of education of the parents is measured as follows: 

-1 - Never attended, 0 - None, 1 - Initial, 2 " Primary, 3 - Regular 
secondary, 4 ■ Technical secondary, 5 - Post secondary Non-univer/jity, 
6 - University. 
The occupation of the parents is measured as follows; 

1 - Did not work, 2 - Missing and not elsewhere classified, 3 - 
Agriculture, Fishing and Forestry, 4 - Sales vendors, 5 * Service 
workers, 6 - Production & Transportation, 7 - Clerical, 8 • 
Professional and Gc/ernment. 
The education levels of the mother and father are included to capture 
inf ormaiiion-processing abilities of the household. Educated parents are 
likely to be better informed about the true rates of return to vheir 
children's education. The occupation of each parent is included co test 
whether parents base their expectations for their children on t. -: ir own 
experiences, or whether the crucial determinant is the general structure 
of production in the region of residence (as proxied by province tj 
ratios) .^^ 

4.3 Results of the Schooling Regressions 

The general form of the estimated equations is 



"Alternatively, it could be because rural areas are generally agricultural, 
and urban areas are more industrial. If children's labor is more valuable in 
agrarian economies, then the price of schooling would include the higher 
opportunity cost in rural areas. This effect confounds the structure of the 
economy with the rural-urban decomposition, and is ignored here. 

The education of the mother relative to that of the father, when their 
wages or incomes are not included, may also indicate the extent of female control 
of the household budget Y. Occupations of the mother and father are more likely 
to proxy share in actual earned income of the household. Education, when 
occupation is included, better proxies potential earned income. To the extent 
that the "bargaining position" of females depends on the income-earning 
capability of the mother, and not income actually earned, the mother's schooling 
will have an independent effect on gender equity in child investments. Studies 
have also found that the father's education has significant positive effects on 
the schooling of children. (See for example, Moock and Leslie 1986.) The 
education of both parents is hypothesized to have a positive effect on the 
schooling of both sons and daughters. 
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S, - S,(Y, Ps, t,, tj, tj, Z) for females, 



S„ - S„(Y, P„ t., t„ t3, Z) for males, 

Since the as measured add up to i, only two of the three shares can be 
Included in a regression. The aim ia to examine the relative increases in the 
demand for schooling as education- intensive sectors grow in importance, and 
particularly whether industrial growth raises the demand for boys' education 
more than girls'. To hold the share of services constant while increasing the 
share of industry, we must include both the high education sectors in the 
regression, and omit the low education sector. 

Another aspect of the problem of multicollinearity is that the share 
of agriculture in GDP (the omitted class) and the degree of urbanization are 
highly (negatively) correlated. Since the share of agriculture io equal to 1 
minus the sum of the shares of services and industry, this leads to a high degree 
of multicollinearity in the above regressions. To overcome this problem, I use 
a four-way classification, with government services as the fourth category. The 
results below are computed with two classes, industry and nongovernment services, 
and two omitted class ss, agriculture and government services. Since the share 
of government services is about .07, it is not a very important category 
quantitatively, but it helps to overcome the multicollinearity problem." 

The regressions estimated for females are: 

Sf - ^0 + ^,Household-Income + ^^Share-of -Industry 

+ <^,Share-of-Services + Ji.Urbanization 

+ ijFather's Education + ^^Mother's Education 

+ ^^Father's Occupation + ^gMother's Occupation + £ (15a) 



and for males are: 

Sm " ■*■ MiHousehold Income + /ijShare-of -Industry 

+ /ijShare-of-Services + /i^Urbanization 

+ /ijFather's Education + /ifiMother's Education 

+ /i,Father'8 Occupation + /igMother's Occupation + c (Ibb) 

The primary hypotheses to be tested are: 
HI. 4>^ < 0, /I, < 0 : Schooling of the q±t1 and the boy are aormal goods. 



" To test whether multicollinearity was severe, t used the singular value 
decomposition technique advocated by Belsley and ccners (1980). This test is 
essentially a measure of the sensitivity of coefficients to changes in the matrix 
of independent variables. This sensitivity is summarized as (square root of) 
the ratio of the largest eigenvalue of the X'X matrix to the smallest, and is 
called a "condition index." Condition indices of less than 30 are considered 
good, and those between 30 to 100 are considered to be indicative of moderate 
to strong multicollinearity (see Judge and others 1985). The largest condition 
index for the regression in this paper was about 26, 
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H2. < /ij { Since levela of schooling of glrla are lower to begin with, 

this would Imply that equity In human capital Investments across sexes 
la a normal good. 

H3. < 0^ iM^ < 0 X Demand for schooling Increases as the share of Industry 

Increases at the expense of agricultural while holding the share of 
services constant « 

H4. ^2 ^ * ^^^^ ^ comparative advantage In Industry, since It rewards 
work experience as well as schooling. So when the share of Industry rises 
holding the share of services constant, the demand for male schooling rises 
by more than the demand for female schooling. 

H5. ^3 < 0, < 0 X Demand for schooling Increases as the share of services 
rises at the expense of agriculture, holding the share of Industry 
constant. 

H6. ^3 < Ms • Women have a comparative advantage in services, since the 
rate of return to schooling in the services sector Is Independent of the 
time spent working In this sector. So when the share of services rises, 
holding the share of Industry constant, the demand for female schooling 
rises by more than the demand for male schooling. 

H7. ^4 < 0, /i^ < 0 : A fall in the supply price of schooling associated with 
greater urbanization, holding the demand schedule for schooling constant, 
will raise schooling investments in both girls and boys. 

H8. ^4 > M4 < T^^^ theory has no predictions about the relative magnitudes of 
the responses of male and female schooling to changes in the supply price 
of schooling. 

Table 2 shows the results for the entire sample and separately for 
each of five age-groups: 6-15 years, 16-25 years, 26-35 years, 36-45 years, and 
46-65 years. Schooling decisions of those who are more than 35 years old were 
made when the structure of the province's economy was different. We expect to 
find the strongest results for groups that are finishing school (16-25 years) 
and that have just finished school (26-35 years). 

The results indicate that for the sample as a whole, increases in 
the share of services ere significantly and negatively correlated with schooling 
shortfall for females, but not for males. The share coefficient in the female 
regressions is greater in magnitude for the services sector than for industry. 
For males, on the other hand, it is the share of industry that is significant 
(at the 5 or 10 percent level). This is exactly what our theory predicted. 

Results by age group show that coefficients for the snares of 
services and industry are insignificant for the age groups 6-15, 36-45, and 
46-65 years. For the group 16-25 years old, the coefficient for the share of 
services is significant at the 1 or 5 percent level. For the group 26-35 years 
old, the share of industry and services show strong results. Reassuringly, the 
correlation between the share of services and schooling seems to be stronger 
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for females than for males. However, the magnitude is greater for the services 
sector for both sexes a contradiction of the theory. For each of the age 
groups, the coefficient for the share of industry is never significant for 
females. However, for males in the age groups 26-35 and 36-45 years, the 
coefficient of the share of industry is significantly negative at the 10 percent 
level of significance. 

For the age-specific estimates, the degree of urbanization decreases 
the schooling shortfall of females, but not necessarily that of males. 
Surprisingly, urbanization has a strong unfavorable influence on the schooling 
shortfall for males in the pooled regressions. In the context of our model, 
where the rural dummy proxies the price of schooling, this implies that lowering 
the price of schooling increases the schooling of females more than males . 

The education of both father and mother have significant positive 
effects on schooling. The education of the mother is more closely associated 
with the schooling of daughters, and the education of the father with the 
schooling of sons. The occupation of the mother never matters, while the 
occupation of the father seldom matters, with higher occupation implying a lower 
schooling shortfall for both female and male offspring. Household income has 
a strong beneficial effect on all groups except children aged 6-15 years. A 
surprising finding was that household income has a stronger effect on schooling 
of male children than female children. Thus while investment in education is 
a normal good, the data reject the view that gender equity is a normal good when 
demand-side factors are included. That is, increases in household income per 
se will not lower the gender gap in schooling. 
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Table 1. Msans and standard deviations of variablas hy households 



Variables Mean Standard 

deviations 



i^epartioent-Ievel RHS variables: 

Share of Industry In Dept. GDP 0.36 0.1 A 

Share of agriculture In Dept. GDP 0.18 0.13 

Share of services etc. In Dept. GDP 0.39 0.13 

Share of govt, services In Dept. GDP 0.07 0.03 

Degree of urbanization 66.99 25. A9 

Household-level RHS variables: 

Predicted household Income 787.26 385.13 

Place of residence (Dunaay: l"Rural, 0-Urban) 0.A3 0.A9 

Household size 6.A8 2.75 

Total landholdlng (Acres) 9.21 76.01 

Individual-level RIIS variables: 
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Father's education level 


1.A8 


1.76 


Mother's education Level 


0.A8 


1.68 


Father's occupation 


A. 28 


1.67 


Mother's occupation 


2.98 


1.63 


Individual-level LHS variables: 






Female: education In years 


A. 59 


A. 10 


Male t education In years 


5.A9 


A. 13 


Female: highest level of education completed 


1.9A 


1.69 


Male 1 highest level of education completed 


2. A3 


1.50 


Female: age In years 


26.70 


16. OA 


Male : age In years 


26.12 


16.13 


Female schooling shortfall: 6-15 years 


2.76 


1.92 


Male schooling shortfall: 6-13 years 


2.57 


1.73 


Female schooling shortfall: 16-25 years 


7.89 


A. 35 


Male schooling shortfall: 16-25 years 


7.3A 


3.75 


Female schooling chortfall: 26-35 years 


18.76 


5.8A 


Male schooling shortfall: 26-35 years 


16.89 


5.28 


Female schooling shortfall: 36-A5 years 


31.01 


5.67 


Male schooling shortfall; 36- A5 years 


29.02 


5.76 


Female schoolms shortfall: 46-65 years 


A6.33 


7.03 


Male schooling shortfall: A6-65 years 


AA.5A 


7.13 
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Table 2. Hou8«hold-lovel schooling regreaslona 



Independent 
Variables 



Equation 1 
Female Male 



Equation 2 
Female Male 



Equation 3 
Female Male 



Constant 



Industry share 
Services share 
Rural dummy 
Household Income 
Father's education 
Mother's education 
Father's occupation 
Mother's occupation 
Age group 



*** 

-5.043 -3.841 

(0.64) (0.62) 

** ** 
-1.640 -1.310 

(0.68) (0.67) 

*** . * 
-3.215 -1.281 

(0.83) (0.82) 

*** *** 
0.836 -0.527 

(0.20) (0.20) 

*** 

-0.007 -0.010 
(0.00) (0.00) 



All age groups 

*** 



*** 

11.251 11.181 
(0.06) (0.06) 



Adjusted R 
Sample size 



0.885 
4281 



0.899 
4024 



-5.342 
(0.62) 



-3.665 
(0.62) 



It-k-k 



-1.002 -1.166 
(0.67) (0.67) 
*** 

-2.251 -1.112 
(0.81) (0.81) 

0.233 -0.678 

(0.20) (0.21) 

•k-k-ic *** 
-0.006 -0.010 

(0.00) (0.00) 

*** 

-0.419 -0.304 
(0.06) (0.06) 

-0.574 0.007 
(0.06) (0.06) 



*** 

11.091 11.116 
(0.07) (0.07) 



0.892 
A281 



0.900 
4024 



-5.031 -3.899 

(0.64) (0.64) 

-0.943 -1.172 

(0.67) (O.o7) 

-2.165 -1.216 

(0.82) (0.82) 



0.197 
(0.21) 



-0.715 
(0.21) 



-0.006 -0.010 

(0.00) (0.00) 

-0.388 -0.302 

(0.06) (0.06) 

-0.556 -0.005 

(0.06) (0.06) 

-0.129 0.022 

(0.06) (0.06) 

-0.015 0.085 

(0.05) (0.05) 

•kifk *** 

11.096 11.120 

(0.07) (0.07) 



0.892 
4281 



0.900 
4024 



Note: Dependent variable is schooling shortfall - age - schooling - 5 

Significant at 10 percent, at 5 percent level, at 1 percent level. 
Standard errors In parentheses. 
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Tabltt 2. (Contlnuad) Hous«hold-l«v«l aehooling ragrttssions 



Independent Equation 1 Equation 2 Equation 3 

variables Female Male Female Male Female Male 



Population aged 6 to 15 years 







** 




wwlr 


1.595 


**★ 


Constant 


0.765 


2.768 


1.448 


3.378 


3.209 




(1.40) 


(1.41) 


(1.38) 


(1.00) 


(1.39) 


(1.03) 


Industry share 


2.A7A 


1.201 


2.0A7 


1.152 


2.518* 


1.106 


(1.58) 


(1.31) 


(1.52) 


(1.24) 


(1.56) 


(1.24) 


Services share 


1.680 


-0.297 


3.101* 


0.179 


3.827* 


0.071 




(2.00) 


(1.65) 


(1.92) 


(1.57) 


(2.05) 


(1.60) 










*** 


Rural dummy 


1.928 


0.168 


1.383 


0.142 


1.424 


0.125 


(0.A9) 


(0.40) 


(0.49) 


(0.38) 


(0.49) 


(0.38) 


Household Income 


0.001 


-0.000 


0.000 


0.000 


0.000 


-0.000 




(0.00) 


(0.00) 


(0.00) 


(0.00) 


(0.00) 


(0.00) 










** 




*** 


Father's education 




-0.042 


-0.309 


-0.010 


-0.335 








(0.14) 


(0.12) 


(0.14) 


(0.13) 












Mother's education 




-0.465 


-0.163 


-0.433 


-0.193 








(0.12) 


(0.10) 


(0.13) 


(0.11) 


Father's occupatlo 


n 








-0.129 


0.027 










(0.11) 


(0.11) 


Mother's occupation 








-0.056 


0.109 












(0.10) 


(0.09) 


2 

Adjusted R 


0.092 


-0.009 


0.191 


0.102 


0.189 


0.101 


Sample size 


156 


170 


156 


170 


156 


170 



Note: Dependant variable Is schooling shortfall * age - schooling - 5 

it icit ieiiit 

Significant at 10 percent, at 5 percent level, at 1 percent level. 
Standard errors In parentheses. 
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Tmblm 2. (Contlnusd) Hout^hold-lsvsl achoollng r^grstsicas 



Indftpendant 
variables 



Equation I 
Fecwla Mala 



Equation 2 
Famala Mala 



Equation 3 
Famala Male 



Population aged 16 to 25 yeara 



Constant 


14.305 


U.296 




(1.13) 


(1.26) 


Industry share 


-1.173 


-0.866 






(1.57) 




*** . *** 


Services share 


-5.117 


-4.939 




(1.61) 


(1.70) 




■Kti* _ _*** 


Rural dummy 


2.333 


1.927 




(0.41) 


(0.45) 






*** 


Household Income 


-0.003 


-0.004 




(0.00) 


(0.00) 



Father's education 

Mother's education 

Father's occupkblon 

Mother's occupation 
.2 



Adjusted R 
Sample size 



0.286 
643 



0.359 
445 



*** 

14.038 14.3S3 
(l.Od) (1.24) 

'0.912 -0.355 

(1.21) (1.52) 

*** *** 
-4.479 -4.084 

(1.52) (1.66) 

*** *★* 
1.828 1.383 

(0.39) (0.45) 

*** *★* 
-0.002 -0.004 

(0.00) (0.00) 

*** ^ . . ^*** 
-0.404 -0.416 



(0.11) 

-0.616 
(0.10) 



-0.616 -0.282 



(0.12) 

'-0.282 
(0.12) 



0.366 
645 



0.399 
445 



Note: Dependent variable Is schooling shortfall - age - 

Significant at 10 percent, at 5 percent level, 
Standard errors in parentheses. 



*** *** 

14.689 14.039 
(1.11) (1.31) 

-0.813 -0.388 
(1.21) (1.52) 

-4.106 -4.243 
(1.53) (1.66) 

1.685 1.336 
(0.39) (0.45) 

*** 

-0.001 -0.003 
(0.00) (0.00) 

*** *** 
-0.340 -0.420 

(0.11) (0.13) 

*** - 
-0.573 -0.304 

(0.11) (0.12) 

-0.328*** 0.031 
(0.11, (0,11) 



0.123 
(0.08) 

0.374 
645 



0.117 
(0.09) 

0.399 
445 



ftchooi-Jng - 5 

tut 1 percent level. 
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Tabltt 2. (Continued) Houttthold- level schooling ragrasslons 



Independent 
variables 



Equation 1 
Female Male 



Equation 2 
Female Mala 



Equation 3 
Female Hale 



Population aged 26 to 35 years 

*** 



Constant 

Industry share 

Services share 

Rural dummy 

Household income 

Father's education 

Mother's education 

Father's occupation 

Mother's occupation 
.2 



*** 

26.685 26.601 



(0.99) (0.93) 

-1.384 -1.733* 
(1.12) (1.01) 

**★ ** 
-3.845 -2.639 

(1.38) (1.32) 
*** * 
1.862 0.525 

(0.35) (0.33) 

-0.006 -0.008 
(0.00) (0.00) 



Adjusted R 
Sample size 



0.404 
1148 



0.500 

957 



25.919 
(0.93) 



26.117 
(0.92) 



-0.542 -1.590 
(1.07) (1.00) 

*** * 
-3.233 -2.170 

(1.30) (1.30) 

1.130 0.305 
(0.34) (0.33) 

■kitic *** 
-0.004 -0.C07 

(0.00) (0.00) 

1(1Ctt *** 

-0.538 -0.303 

(0.10) (0.09) 

ick-k *** 
-0.606 -0.262 

(0.10) (0.09) 



0.462 
1148 



0.515 
957 



*** *** 
26.662 26.230 



(1.00) 

-0.470 
(1.07) 



(0.97) 

-1.384 
(1.00) 



-3.311 -2.124 
(1.31) (1.31) 

1.029 0.226 
(0.34) (0.34) 

■kit* *** 
-0.004 -0.007 

(0.00) (0.00) 

ititit *** 
-0.471 -0.272 

(0.10) (0.09) 

*** *** 
-0.576 -0.261 

(0.10) (0.09) 



-0.245 
(0.10) 

0.031 
(0.07) 

0.464 

1148 



-0.121 
(0.09) 

0.093 
(0.07) 

0.515 

957 



Note: Dependent variable is schooling shortfall - age - schooli->g - 5 

ii itit ifk* 

Significant at 10 percent, at 5 percent level, 
Standard errors in parnntheees. 



at 1 percent level, 
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Tablt 2. (Continutd) Housthold^levtl achoollng rtgrtasions 



Independent 
Variables 



Equation 1 
Female Male 



Equation 2 
Female Male 



Population aged 36 to 45 years 



Constant 


38.049 


39.942 




(0.97) 


(0.84) 


Industry share 


-0.730 


-1.850 




(1.15) 


(0.94) 


Services share 


-0.005 


-1.650 




(1.36) 


(1.18) 




*** 


Rural dummy 


0.930 


-0.547 




(0.35) 


(0.30) 




*** 


Household Income 


-0.009 


-0.011 




(0.00) 


(0.00) 



*** 



Father's education 

Mother's education 

Father's occupation 

Mother's occupation 
2 

Adjusted R 
Sample size 



0.435 
1064 



0.610 
1030 



36.471 
(0.93) 

0.073 
(1.10) 

1.033 
(1.29) 

0.346 
(0.34) 



*** 



39 
(0 



.570 
.85) 



*** 



-1.404 
(0.94) 

-1.36C 
(1.17) 

-0 
(0 



1.738 
1.31) 



•kick 
-0.006 -0 



*** 



.010 

(0.00) (0.00) 

*** *** 
-0.382 -0.294 

(0.09) (0.09) 

ititit 

-0.778 -0.095 
(0.10) (0.09) 



0.493 
1064 



0.617 

1030 



Equation 3 
Female Male 



*** 



*** 



36.795 39.437 

(0.97) (0.89) 

0.074 -1.448** 

(1.10) (0.93) 

1.136 -1.407 

(1.30) a. 18) 

0.2/2 -0.734 

(0.34) (O.Jl) 

*** *** 

-0.006 -0.010 

(0.00) (0.00) 

*** 

-0.339 -0.303 

(0.09) (0.09) 

-0.756 -0.102 

(0.10) (0.09) 



-0.174 
(O.IC) 

0.088 
(0.08) 

0.494 

1064 



0.044 
(0.09) 

0.010 
(0.07) 

0.616 
1030 



Note: Dependent variable is schooling shortfall - age - 

Significant at 10 percnt, at 5 percent level, 
Standard errors in parentheses. 



schooling - 5 

at 1 percent level. 
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Tabl« 2. (Concluded) Household- Icval schooling rogrosfliona 



Independent 
verlebles 



Equetion 1 
Female Male 



Equation 2 
Female Male 



Equation 3 
Female Male 



Population aged 46 to 65 years 



Constant 
Industry share 
Services share 
Rural dummy 
Household income 



54.175 
(1.29) 

-3.200' 
(1.56) 

-4.428' 
(1.91) 

0.093 
(0.45) 



*** 



** 



54.047 
(1.14) 

-1.246 
(1.36) 

1.215 
(1.66) 

-0.947' 
(0.40) 



*** 



** 



*** *** 

-0.008 -0.013 

(0.00) <0.00) 



Father's education 

Mother's education 

Father's occupation 

Mother's occupation 
2 

Adjusted R 
Sample size 



0.201 0.381 
1264 1418 



52.687 
(1.28) 

-2.321 
(1.55) 

-2.814 
(1.89) 



*** 



54 
(1 

-1 
(1 

1 
(1 



-0.498 -0 

(0.45) (0 

*** 
-0.006 -0 

(0.00) (0 

*** 
-0.307 -0 



.174 
.15) 

.227 
.36) 

.153 
.66) 

.993' 
.40) 

.012' 
.00) 



*** 



*** 



.233 
.11) 

.176 

(0.16) (0.13) 



** 



(0.13) (0 

*** 
-0.63b 0 



0.227 0.382 
1264 1418 



*** *** 

52. /31 53.386 

(1.36) 

-2.353 
(1.55) 

-2.696 
(1.90) 



-0.430 
(0.46) 



(1.22) 

-1.282 
(1.36) 

0.910 
(1.67) 

-0.996 
(0.40) 



*** *** 
-0.006 -0.013 

(0.00) (0.00) 

♦* ** 
-0.331 -0.257 

(0.13) (0.12) 
*** 

-0.647 



(0.16) 

0.091 
(0.14) 

-0.146 
(0.11) 
0.227 
1264 



0.151 
(0.13) 

0.191 
(0.13) 

0.127 
(0.10) 
0.383 
1418 



Note* Dependent variable is schooling shortfall " age - 

It Itic lelilc 

Significant at 10 percent, at 5 percent level, 
Standard errors in parti^ntheses. 



schooling - 5 

at 1 percent level. 
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5, Province Lmvml Emalglcal Bvld«nc# 

Evldonca from provincial data con£lrma the findings of tha previous 
section. Because literacy and Income data are baaed on the census, the results 
do not reflect any sampling blaa in the PLSS. In the last section the focus 
vao on household level variables (the subset Z,) • In this section I experiment 
with various inf rastructural parameters (Z^), indicating the degree of 
development of transport and communlcatlona in each province or department. 

Using data from the department level is tantamount to assuming that 
households within a department are identical with respect to the parameters they 
faces income (Y)i the rates of return to echooling in the three sectote (^9 7, 
and 6)f end the time-allocation parametere (t|). However 9 each department has 
two regions I rural and urban. As in the previous section I assume that tlie price 
of schooling (F^) is lower in urban than in rural regions. 

5.1 Definitions of Dependent Variable: Illiteracy Rates 

Sf^t The census data do not provide gender-specif Ic schooling attainment or 
enrollment by age group for each di'&rtment. Since illiteracy rates are 
available at the required level of disaggregation, I use cohort-specific 
Illiteracy rates as a proxy for investment in schooling in the department. 
Clearly, literacy rates are a gross approximation for schooling levels. 
There are two defenses for this procedure. First, the study focuses on the 
differences in human capital between males and females. Even though 
illiteracy rates do not reflect absolute levels of human capital of each 
sex, they may provide reliable estimates of relative levels. Second, 
total illiteracy rates are highly negatively correlated with initial, 
secondary, postsecondary, and vocational enrollment ratios across 
departments (see Table 3). University level enrollment ratios are weakly 
negatively correlated with illiteracy rates, but this Is not surprising. 
Somewhat puzzling is the finding that primary school enrollment ratios are 
positively correlated with illiteracy rates. This is probably due to the 
fact that high actual primary school enrollment relative to the number 
that should be enrolled may indicate that students have fallen behind in 
the curriculum. 

5.2 Definitions of Independent Variables 

Yx Departmental gross domestic product per capita is used as the measure for 
household income. 

tjX The structure of the economy, or the time spent in each of the three market 
sectors, t,, tj, and tj, is proxicd by their Share in departm^.ntal GDP. 
These variables are defined as in the previous sectioni 
tj -* Share of Agriculture (farmingt fishing and forestry), 
tj - Share of Services (personal and business services, health care, 

hotels, tourism, and so on), 
ty « Share of Industry (manufacturing;, mining, construction, end so on), 
averaged over 1979*85. 
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Tftbltt 3. Covr«lation b«twft«n Enrollmsnt Ratios and Zllltaracjr Rates: Ferut 
1985-86 



Enrollment Ratio 
(by school s^^oup) 



Total 



Cohort Group (in years) 



15-19 20-24 25-29 30-34 35-39 



40+ 



Initial 


-.596 


-.538 


-.552 


-.460 


-.597 


-.616 


-.587 


Primary 


.694 


.694 


.691 


* 

.327 


.691 


.711 


.691 


Secondary 


-.815 


-.881 


-.847 


-.639 


-.829 


-.851 


-.812 


Fostsecondary 


-.669 


-.696 


-.672 


-.516 


-.682 


-.714 


-.658 


University 


-.402* 


-.444 


-.439 


* 

-.332 


* 

-.394 


-.406* 


-.412 


Other 


-.725 


-.663 


-.689 


-.483 


-.731 


-.751 


-.736 



Notes: 1. All correlations except those marked by an asterisk are significant 
at the 5 percent level. All correlations ere significant at the 10 
percent level. The t«et used to determine statistical significance 
of the correlation is the r.-fcatistic : 

t - ((n-2r)/(l-r2)]''^ 

n is the number of obsar -ions, r is the computed correlation 
coefficient, and (n-2) is the number of degrees of freedom. 

2. The number of observations is 23. Lima and Callao, and Loreto and 
Ucayali are aggregated to maintain conformity with available GDP 
accounts . 

3. Enrollment Ratios are calculated as ratios of total enrollment in 
the department to total population. 

Sources: For illiteracy rates 5 enrollment and population, Peru; Compendio 
Estadistia:- 1987 ^ Systema Estadistico Nacional, Institute Nacional 
de Estadisticb. 



FgX Changes in are proxied by the Degree of Urbanization (percentage of 
total department population living in urban aj-eas) in 1985. The degree 
of urbanization is a continuous variable. Therefore Pj (0 s 100) is 
G continuous variable. I also experimented with a rural-urban dummy 
variable (Pj - r,u, where r and u are the price of schooiing for a child 
in rural and in urban areas respectively) . This is done by estimating male 
and female schooling regressions separately for rural and urban schooling 
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levels across departments. However i Income per capltfti Y| and the 
potential vork opportunities by sector, t,, are still department-level: 
department GDP figures are not available separately for each region. Thu© 
it is assumed that t, do not vary across regions within a dapartaent, but 
Pj does. This aesumes that, within a department, it is costless for an 
adult to migrate from rural to urban regions (or vice versa), but the cost 
of sending a child to school from rural to urban regions is very high, 

Z : The vector of department -level infrastructural variables Z, include Roads 
per SqutLve Kilometer, and Post Offices per Square Kilometer, I also 
experimented with Telegraph Offices per Square Kilometer, Telephone Lines 
per Capita, and some other variables. Since household specific variables 
Zj are only available in a household-level survey, this section only 
employs department- level infrastructural variables (subset Z,) in the 
schooling regressions. 

5.3 Description of the Data 

Table A shows the means and standard deviations of the dependent and 
all the indeper.d^nt variables used in the illiteracy regressions. Industry's 
share is the largest, but is also relatively more variable across departments 
than the share of services (as evidenced by values of the coefficients of 
variation of 0.54 and 0.36 respectively). The share of agriculture in GDP (CV- 
0.61) is also highly variable across sectors. It seems that the share of 
industry increases most rapidly at the expense of the share of agriculture. 

Average illiteracy rates for all ages and for both sexes are higher 
in rural areas. The aggTregate gender differential (female illiteracy divided 
by male illiteracy) is lower for rural (2.52) than for urban areas (3.5A). Given 
the values of the standard deviations, this difference appears to be 
statistically significant. A plausible (demend-side) explanation of this finding 
is that agricultural activities are less education- intensive for women and men. 
That is, the predominance of a sector with low education intensity in a region 
will result in low demand for education in that region, but, under reasonable 
assumptions, in higher equity across sexes in investment in schooling. Since 
the supply price cf education is probably lower in urban areas, and if the lower 
price prompts a greater response from girls than boys, the ratio between male 
and female illiteracy rates should be lower in urban areas. This points out a 
weakness of studies that focus only on shifts in supply of schooling, and 
highlights nh© importance of studying the determinants of shifts in the schooling 
demand cu.'< i. 

When we examine the patterns across cohorts, we find a small 
difference for the younger age groups (15 to 29 years) in this ratio across 
regions i and a significantly larger difference for people 30 years and older. 
One iaterpretation of this finding is that over time, the gender differences in 
urbr.i> *Ji*ea8 have narrowed more rapidly .han in rural areas. Again, a demand side 
exp?.^!i'Mion seems plausible. The rapid growth of services in urban areas can 
account for greater equity even if the supply price of schoolii , it constant over 
time, if women have a conparative advantage over men in working in services (see 
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section 3).^' It la difficult to rule out a iupply-slde explanation here. It 
may bo that the supply price of echoollng hae fallen relatively more In urban 
than In rural areaa over time 9 and that female echoollng hae a higher price 
elaatlclty than male echoollngy analogous to Gertler and Alderman's (1989) 
arguments for health. 



Table 4« Means and standard deviations of variables by department 1 198 1*82 



Variables Means and Standard deviations 







Mean 


S. 


D. 
















Per cAD^tA CX^P ( e'lii'TAnt* qt*4 r aib \ 




174. A6 


148. 


65 




SKaiTfi r\f lndiifitiT*v 4t\ dAtit* . GDP 

w U4» A44wlAO \» k. J Aftft MOW b • 




0.37 


0. 


20 




Share of akr 'culture In deot* GDP 




0.23 


0. 


14 




Share oi i^arvic^/^ etc*ln dept* GDP 




0.33 


0. 


12 




Share of stci/^» services in dePt* GDP 




0.07 


0. 


03 




Decree of ur^ i&t?.izsulon 




55.66 


21. 


76 




Roads ner 1000 eauare kilometers 




785.06 


2258. 


45 




Post offices o^r 1000 Sa« Km. 




2.82 


1. 


92 






Urban 


Rural 




Mean 


S.D. 


Mean 




S.D. 


LBS VBrlBblec • 












Female llliteracv rrtes All afltes 


18.67 


10. 8A 


46.22 




16.76 


Male Illiteracy rate: All ages 


5.AA 


3.12 


19.43 




9.09 


Female /Hale Illiteracy ratio: All 


3.5A 


0.87 


2.52 




0.51 


Female Illiteracy rate: 15-19 years 


3.80 


2.2A 


18. A2 




11.20 


Male llllte'racy rate: 15-19 years 


1.62 


0.7A 


6.96 




3.55 


Female/Hale illiteracy ratio: 15-19 


2.A5 


0.83 


2.55 




0.63 


Female illiteracy rate: 20-2A years 


5.85 


3.99 


26.19 




14.42 


Male illiteracy rate: 20-2 A years 


1.62 


0.89 


7.58 




4.47 


Fenale/Hale illiteracy ratio: 20-24 


3.81 


1.47 


3.93 




1.44 


Female Illiteracy rate: 25-29 years 


8.75 


5.67 


3A.50 




17.13 


Male Illiteracy rate: 15-19 years 


1.95 


1.09 


10.25 




5.93 


Female/Male illiteracy ratio: 25-29 


A. 96 


2.31 


3.8A 




1.42 


Female Illiteracy rate: 30-3A years 


13.88 


9. OA 


44.94 




18.56 


Male illiteracy rate: 30-3 A years 


3. OA 


1.83 


14.40 




8.22 


Female/Male illiteracy ratio: 30-3A 


5.01 


2.30 


3.72 




i.77 


Female Illiteracy rate: 35-39 years 


22.08 


12.77 


55.89 




17.56 


Male Illiteracy rate: 35-39 years ' 


A. 52 


2.5A 


19.83 




9.93 


Female/Male illiteracy ratio: 35-39 


5.27 


2.07 


3.23 




1.17 


Female Illiteracy rate: AO-t- years 


37.72 


17.76 


o9.69 




17.04 


Male Illiteracy rate: AO-t- years 


12.00 


6.SA 


34.01 




12.95 


Female /Male Illiteracy ratio: A0> 


3.3A 


0.88 


2.17 




0.44 



" Note that men may still have an absolute advantage in both Industry and 
services . 
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Uotaa: Means are unweighted averages. 
S.3 Results of the Schooling Regressions 

The general form of the estimated equations for females and males 
respectively is 

Sf - ^0 ■* ^.Per-Capita-CDP + ^jShare-of-Industry 

* ' ^,Share-of-Servic«s ♦ ^^Urbanization + e (16a) 

- Mo ♦ ^l^?9V'CA1pitB.-GD1^ + /i,Share-of-Ini* AStry 

♦ /i,Share-of-Services ♦ /i^Urbanitation + c (16b) 

The first three slope coefficients in each equation measure demand 
shifts, while the last coefficient measures supply price effects. Since S stands 
for illiteracy rates, a negative coefficient implies a favorable effect on 
education levels. In this section, I refer to the absolute magnitudes of the 
coefficients when using the phrases "greater than" or "less than." 

Table 5 reports the results of the regressions. The first two rows 
report the results of the regressions (16a) and (16b). The results for the 
sample as a whole indicate no significant support for hypotheses HI to H6 listed 
in section 4. The only significant variable is urbanization, although the signs 
of the other coefficients conform with the theory. 

The insignificance of results using a sample of all ages is not 
surprising. Schooling decisions of age groups 35 years and above were made two 
decades ago. The structure of the department's economy and hence the demand for 
schooling is likely to have changed since then. It is more sensible to look at 
the relationship between the illiteracy of younger cohorts and department income, 
demand structure, and degree of urbanization. The relationships are likely to 
be strong for the youngest cohort group, and 'co diminish as the age of the cohort 
increases . 

T?£*9ults support this argument: for all but the oldest groups (35-39 
years and AO ^^ars and above) there is reasonably strong evidence that a rise 
in the f^are of the services sector, holding the share of industry constant, 
raises the schooling levels of females and males. As predicted by the theory, 
the coefficient for females is (2.5 to 5 times) larger in magnitude, and 
intermittently significant at the 10 percent level of significance for a 
one-tailed test. The coefficient for industry's share is always greater in 
magnitude for females but never significant. This evidence, combined with the 
fact that the variance of the share of industry is in fact larger t'-n that of 
the service sector is evidence consistent with the view that a rise in the share 
of services in GDP leads to greater increases in the education of woman than an 
equivalent increase in the share of industry. The coefficient for the degree 
of urbanization is always negative for both females and males, always greater 
in magnitude for females, and statistically significant at the 5 percent level 
for a one-tailed test. 

Given the high degree of multicollinearity between the share of 
induatry and the rate of urbanization, the high standard errors of the 
coefficients are not surprising. To increase the degrees of freedom (a common 
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solution for multlcclllnearlty) 9 the female and male schooling equations are 
estimated separately for rural and urban regions 1 thus allowing the omission of 
the urbanization variable. This Is roughly equivalent to treating the 
urbanization variable ae a binary variable. It Is a test of the alternative 
view that I within a department! it Is costless for an adult to migrate from 
rural to urban regions (or vice versa) t but the cost of sending a child for 
schooling from rural to urban regions is very high. The estimated equations 
for urban areas are 

Urban - + ^jPer-Caplta-GDP + ^jShare of-Industry 

+ ^3 Share-of -Services + (17a) 

Urban - /i^ + /ijPer-Caplta-CDP + /ijShare-of-Industry 

+ /ij Share-of -Services + €^ (17b) 

and for rural areas 

Rural 3, • ^0 + ^jPer-Capita-CDP + ^jShare-of -Industry 

+ ^3 Share-of -Services + (18a) 

Rural S„ - + /ijPer-Caplta-GDP 4- /ijShare-of-Industry 

+ /ij Share-of -Services + (18b) 

The results for urban areas are rows 3 and A; for rural areas 9 rows 
5 and 6 in Table 5. 

Regressions for groups aged 15-19, 20-24, and 25-29 years confirm 
the theory. The coefficients for the share of services in GDP are significant 
and larger in magnitude for females than for males, and larger in rural than in 
urban areas. The coefficients for the share of industry in GDP are generally 
insignificant for female schooling, and generally significant for urban male 
schooling. This seems to confirm the hypothesis that industry rewards schooling 
!:aore than the main omitted class, agriculture, and that men have a comparative 
advantage in Industry. Women, on the other hand, have a comparative advantage 
in services. The sign and magnitude of the coefficient for GDP indicate that 
female schooling Increases by more than malb schooling when income increases, 
and that the increases are larger for both females and males in rural areas. 

Regressions that include variables proxying Z^, roads per square 
kilometer, telephone lines per capita, and post offices per square kilometer, 
were also estimated. The coefficients were insignificant, and the coefficients 
for per capita GDP, shares of services and industry, and urbanization were left 
largely unchanged. 

The major limitation of thiy analysis is that the shares of each 
sector in a departmn may be jointly determined with education levels of men 
and women. For example, services may require more educated women than educated 
men, so provinces that have relatively more educated women will tend to have a 
larger share of services in GDP. The issue of causality between share of 



^* These results, which are not reported were^ are available from the author. 
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••rvic«* and the detaAtid for .ducat ion of wooen is left unresolved. This ie a 
crippling limitation for purposes of deciding policy. 

I address this issue by estimating rogreaeions by cohorts. Assuming 
that the sectors' shares in GDP are relatively stable across departments, the 
correlation between schooling and sectoral share should be stronger for younger 
cohorts if a higher share of services and industry leads to a higher demand tor 
education. On the other hand, if education intensive activities are concentrated 
in areas with high exogenous education levels, this would imply uniformly strong 
correlations between education levels and structure of the economy across all 
ag« groups. The regressions discussed above indicate that the correlations are 
weak for older cohorts, implying support for the view that causality runs from 
economy structure to schooling levels, and not vice v«rsa. 

The results in this section are similar to those found in Gill and 
Khandker (1990) for a sample of about 100 countries in 1965 and 1987. Migration 
is likely to be more frequent within a country than across national boundaries. 
Tho similarity of results by country and by province implies that the possibility 
of cross-department migration does not seem to be a significant factor in 
schooling decisions. This issue needs more exami^iation, though, before any 
conclusive statement can be made on the effects of migration on the rates of 
return to human capital. 
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Table 5. Crosa^sactlon achooling ragraaaioni 



Dependent 
variable 



Independent variables 
Constant Per Cap. Industry Services Degree of Unad j < 
GDP Share Share Urbanlzn • R»Sqr 







All 


ages 












-ft ft 1 0 






— V/ . OH f 




Illiteracy rate 




(0.02) 


(17.61) 


(31.28) 


(0.15) 




2 .Male total 


33.479 


-0.013 


-0.584 


-13.979 


*** 

-0.239 


.714 


Illiteracy rate 




(0.01) 


(10.42) 


(18.49) 


(0.09) 




3 .Female urban 


50.189 


-0.040 


-8.892 


-60.113 




.545 


illiteracy rate 




(0.02) 


(13.72) 


(17.42) 






A.Male urban 


15.010 


-0.012 


-4.410 


-16.739 




.587 


Illiteracy rate 




(0.00) 


(3.76) 


(A. 77) 






5 .Female rural 


86.408 


-0.049* 


-3.506 


-80.723 




.354 


Illiteracy rate 




(0.03) 


(25.73) 


(32.67) 






G.Male rural 


A2.A07 


-0.030* 


-4.380 


*** 

-44.040 




.362 


Illiteracy rate 




(0.02) 


(14.61) 


(18.56) 







Note: Ssunple consists of 23 departments In Peru 

if ifif itltit 

Significant at 10 percent, at 5 percent level, at 1 percent level. 
Standard errors In parentheses. 
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Tabl« 5. (Continuad) Croas-saction Schoolins R^s^a^sipnfl 



Dependent Independent Varlablee 

Variable Constant Per Cap. Industry Services Degree of Unad j . 

GDP Share Sb.r^re Urbanizn. R-Sqr 



1 . Female total 
illiteracy rate 

2. Male total 
illiteracy rate 

a.Fetrale urban 
illiteracy rate 

A.Male urban 
illiteracy rate 

5. Female rural 
illiteracy rate 

6. Male rural 
illiteracy rate 



1. Female total 
illiteracy rate 

2. Male total 
illiteracy rate 

3. Female urban 
illiteracy rate 

A.Male urban 
illiteracy rate 

5 . Female rural 
illiteracy rate 

6. Male rural 
illiteracy rate 



Population aged 15-19 years 
38.562 

11.36A 

10.9Ai 

3.687 

5A.960 

15.962 

Population aged 20-2A years 
55.657 



-0.012 


-7.420 


-26.313 


-0.237 


.774 


(0.01) 


(10.10) 


(17.94) 


(0.09) 










.658 


-0.004 


0.618 


-5.171 


-0.083 


(0.01) 


(4.04) 


(7.18) 


(0.03) 




-0.009 


-2.472 


*** 

-13.242 




.623 


(0.00) 


(2.65) 


(3.36) 














.280 


-0.002 


-0.947 


-3.786 




(0.00) 


(1.42) 


(1.80) 










*** 




.524 


-0.040 


-14.039 


-69.955 




(0.02) 


(15.80) 


(20.06) 






** 

-0.015 


0.583 


-18.415 




.396 


(0.01) 


(6.02) 


(7.64) 







14.941 



20.624 



4.951 



72.187 



18.686 



-0.013 
(0.01) 

-0.006 
(0.01) 

-0.012 
(0.01) 

-0.002 
(0.00) 

-0.048' 
(0.02) 

-0.019' 
(O.Oi: 



-13.596 
(12.65) 

-2.693 
(4.54) 

-9.157 
(4.52) 

-2.873 
(1.14) 

-19.606 
(19.98) 



Note: Sample consists 23 departments In Peru 

•kif 

Significant at 10 percent, at 5 percent level, 
Standard errors in parentheses. 



-37.260 
(22.46) 

-11.878' 
(8.07) 

-27.038 
(5.74) 

-5. 568* 
(1.45) 

-86.341' 
(25.36) 

-21.900' 
(9.63) 



*** 

-0.237 .816 
(0.11) 

-0.073* .691 
(O.OA) 

.655 



*** 



.576 
.511 
.387 



at 1 percent level. 
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Tabl« 5. (Contlnu0d) Croas-atctlon schooling rtgr^sslons 



Dependent 
Varlabld 



Independent Variables 
Constant Per Cap* Industry Services 



Degree of UnadJ 







GDP 


Shara 


Share Urbani'.;n. 


R-Sqr 




Population aged 25-29 


years 






i*reiuaj,e uouaji 


65.174 


-0.017 


-7.644 




*** 

-0.488 .825 






(0.02) 


(15.14) 


(26.88) 


(0.13) 




z«naie wotai 


19.725 


-0.010* 


-2.674 


-15.610* 


* 

-0.096 


.718 


Illiteracy rate 




(0.01) 


(5.77) 


(10.24) 


(0.05) 




3 .Female urban 


26.485 


*** 

-0.021 


-7.588 


*** 

-32.347 




.585 


Illiteracy rate 




(0.01) 


(6.93) 


(8.79) 






A.Male urban 


6.026 


•kit* 

-0.004 


** 

-2.351 


-7.235 




.734 


x± i.xweracy raue 




(0.00) 


(1.08) 


(1.37) 






5 •Female rural 


85.822 


** 

-0.056 


-18.634 


-97.214 




.483 






(0.03) 


(23.83) 


(30.26) 






6 .Male rural 


25.492 


** 

-0.027 


0.314 


** 

-29.957 




.452 






(0.01) 


(9.25) 


(11.74) 








Population aged 30-34 years 








84.684 


-0.021 


-18.090 


-62.375* 


** 

-0.451 


.724 






(0.03) 


(22.99) 


(40.83) 


(0.20) 






28.882 


-0.011 


-6.516 


-20.340 


-0.156 


.738 


Illiteracy rate 




(0.01) 


(8.03) 


(14.26) 


(0.07) 




3. Female urban 


40.319 


-0.031 


-10.513 


*** 

-48.771 




.509 


illiteracy rate 




(0.01) 


(12.05) 


(15.30) 






A.Male urban 


10.001 


*** 

-0.005 


*** *** 
-5.422 -11.570 




.738 


illiteracy rate 




(0.00) 


(1.78) 


(2.25) 






5. Female rural 


93.902 


-0.059* 


-11.044 


*** 

-94.348 




.397 


illiteracy rate 




(0.03) 


(27.84) 


(35.35) 






6 .Male rural 


37.853 


■k* 

-0.033 


-6.396 


*** 

-43.207 




.470 


illiteracy rate 




(0.01) 


(12.29) 


(15.60) 







Note: Sample consists of 23 departments in Peru 

* ** *** 

Significant at 10 percent, at 5 percent level, at 1 percent level. 

Standard errors in parentheses. 
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TabU 5. (Contlnuad) Croii-««ction •chooltng irtgraeeUsiii 



Dependent 
Variable 



1. Female total 
Illiteracy rate 

2. Male total 
Illiteracy rate 

3. Female urban 
illiteracy rate 

4. Male urban 
illiteracy rate 

5. Female rural 
illiteracy rate 

6. Male rural 
Illiteracy rate 



1. FemAla total 
illiteracy rate 

2. Male total 
illiteracy rate 

3. Female urban 
illiteracy rate 

A.Male urban 
illiteracy rate 

5. Female rural 
illiteracy rate 

6. Male rural 
illiteracy rate 



Independent Va.^*iabl•e 
Conetant Per Cap. Industry Service* Degree of Unadj. 

GDP Share Sh*ir» Urbanlzn. R-Sqr 



Population aged 35-39 yoare 



81.797 
36.829 
55.197 
12.569 
94.333 
47.133 



-0.015 
(0.02) 

-0.012 
(0.01) 

-0.046 
(0.02) 

-O.OlO' 
(0.00) 

-0.057' 
(0.03) 

-0.038 
(0.02) 



*** 



17.634 
(17.97) 

-5.359 
(10.29) 

-8.302 
(17.42) 

-4.472'' 
(2.71) 

1.534 
(29.64) 

-7.004 
(15.87) 



4.990 
(31.91) 

-19.729 
(18.28) 

-61.856 
(22.11) 

-13.281 
(3. 44) 

-74.458 
(37.63) 

-49.919 
(20.15) 



-0.845 
(0.15) 

-0.235 
(0.09) 



*** 



*** 



*** 



.855 
.744 
.463 
.667 
.294 
.416 



Population aged 40 & more years 



87.159 


-0.018 


41.269* 


18.442 


-0.885 




(0.02) 


(21.93) 


(38.94) 


(0.19) 


51.328 


-0.017 


8.004 


-5.877 


-0.442 




(0.02) 


(16.89) 


;30.00) 


(0.15) 




** 








80.244 


-0.068 


2.073 


-86.466 






(0.03) 


(23.09) 


(29.32) 














27.812 


-0.025 


-4.198 


-27.254 






(0.01) 


(8.87) 


(11.27) 




94.272 


-0.056* 


26.476 


-56.789 






(0.03) 


(30.11) 


(38.23) 














62.652 


-0.044* 


-0.332 


-54.795 






(0.02) 


(21.75) 


(27.61) 





Hlfk 



.792 
.698 
.487 
.459 
.265 
.308 



Note: Sample consists of 23 departments in Peru 

Significant at 10 percent, at 5 percent level, at 1 percent level, 
Standard errors in parenthe^as. 
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6# Copclusionifi and Policy Icipltc>tloiit 

The main qufttttlon addressed In this chapter isi Do parents consider 
future labor activities vhen making schooling decisions for their children? To 
the extant that current demand for labor and remuneration reflect economic 
patterns in the futurei the answer seems to be that they do. 

The mf.ln new policy implication th^tt emerges froiu this chapter and 
from Gill and Rhandker (1990) is that the expanc^ion of th^ service sector raises 
the levels of schooling of both men and women i h*^t has a larger effect on women. 
That ISf both increased human capital ^ni Equity between the eexes are asi^ociated 
with an Increase in the service sector' 4 sh^^re in GDP9 at the expense of 
agriculture. This is probably s^n inti^rs^^^dlsita stage*. As this structural 
transformation continues $ the shara oi thts iAdustrial sector boginc to pley the 
role that services played at the earlt^^z ^^agi^.. 

This is in marked contrast tc ^^olicy that emerges from well-^known 
theories of economic growthf including Ro^itcw (1950) y Rosenstein-Rodan (1961)9 
and others. It has been argued that in the proct^^es of growth, agriculture is 
the primary stage, Industry the senoT)dary ^tags, and services the tertiary stage. 
But two poxnts should be k^pt in mind;; Firs^y the policies recommended here are 
not aimed at economic growth p€'%- ^e, but econaiic growth with increBses in equity 
across gender. Secondy the natvt^^ 01 the services sector is very different in 
low-* income countries. 

This policy also contradicts the World Bank's advice that developing 
countriei]^ need to increase the production of tradables . But at least as far as 
gender equity in earninga potential is concerned, it would be better to encruc^age 
th^ 4^xpaneion of sectors pvoduclng nontradables . Another implication of the 
tlndln^gs in this chapter is that extending schooling facilities significantly 
raises investment in schooling, and lowers the gender gap as well. The third 
implication is that inforr^i^tion about the rates of return to schooling in tome 
activici;3S will raiKt^ ^ne schooling levels of females by more than those of 
male a* 



2S2 



- 267 - 



Appendix I: l^<isults w£ houathold •xpondlturt r«gra«fliofiA 


Independent 
Variables 


Equation 1 


Equation 2 


Constant 










/ 0 0 e A \ 








Age ot nousenolQ Head 


LI % Z/.O 


^ 4 • ^ 


(S«25) 


/ 1 0 0 0 \ 

( 13 .Zo) 








Age of noueehold Head 




n 0 7j% 


(0 .09) 


/A 1 C \ 

(0* 15) 








Schooling o£ Household Head 


-8.889 


-29.887 




(11.66) 


(14. 13) 








Schooling of Household Head 


5.459 


4.941 




(0 • 70) 


( U . 0^ ) 






if 


Training of Household Head 


75.001 


61.105 


(33 .51) 


/Oil Q T \ 


Did Household Head Attend 






Public School t 


(36 .20) 




Age of Spouse 




10.090 






/II ICQ \ 


2 

Age of Spouse 




-n 141 

— V t 1 H 1 




/A 1 A \ 






www 


Schooling of Spouse 




H f . J r 0 






/ 1 C 1 A \ 


2 

ocnooxxng oi apou^e 




0.351 














iraxning o£ opouse 




108.219 






V Jo • / 








Did Spous3 Attend 




-113.510 






(41.23) 








Unearned Income 


0.008 


0.006 




(0.00) 


(0.00) 






-44.299 


Rural Dummy 


-153.257 


(30.07) 


(35.87) 


2 

Adjusted R 


0.192 


0.244 


Sample Size 


4377 


3325 



Note: Dependent variable Is total household expenditure per adult 

* ** *** , , 

Signifii nt at 10 percent, at 5 percent, at 1 percent level. 

Standard ^ ors In parentheses* 



ERIC 



S3 



- 269 - 

BIBLIOGRAPHY 



AAb«rg«, R. 1986. "On thtt Problam o£ Maaturlng Inequality t" Dlseuaslon Papar 
U. Caneral Bureau of Statlitica. O0IO, Horway. 

— . and J. Dagsvik. 1989. "Inequalltlea in Dlatrlbutlon of Hours of 
Work and Conuufflptlon in Paru/ Miaao, Waahington, D.C.t World Bank. 

Ainaworth, M. 1989. "Socioaconomic Datarminanta of Fartility in C6ta d'lvoira", 
LSMS Working Paper 53. Washington, D.C.t The World Bank. 

Althaus, J. and J. Morelli. 1980. Approxinaeionea a La Cemposi eion v Evolueion 
del Empleo Informal en El Peru . Limat Pontificia Univeraidad Catolica del 
Peru, Mimeo. 

Afflamiya, T. 1981. "Qualitative Reeponse Models! A Survey", Journal of Economic 
Literature 19: U83-1S36. 

Arriagada, A.M. 1989. "The Effect of Job Training on Peruvian Women* a 
Employment and Wages." WPS 241. Washington, D.C.i World Bank. 

Atkinson, A.B. 1970. "On the Measurement of Inequality." Journal of Economic 
Theory 2i 244-263. 

Babb, F.E. 1984. "Women in the Marketplace: Petty Commerce in Peru." Review of 
Radical Political Economics 16(l)i 45-59. 

Bates, D.M., and D.G. Watts. 1980. "Relative Curvature Meaaurea of Nonlinearity 
(with discussion)." J ournal of the Roval Statiatical Society B 42: 1-25. 

Becker, G.S. 1960. "An Economic Analyaia of Fertility." in Universities • 
National Bureau Committee for Economic Research Demographic and Economic 
Change in Developed Countries . Princeton 1 Princeton University Press. 

. 1964. Human Capital . New Yorki Columbia University Preaa. 

. 1965. "A Theory of the Allocation of Time." Economic Journal 75 1 493- 

517. 

— . 1981. A Treatise en the Family . Cambridgei Harvard Univeraity Preaa. 

. 1985. "Human Capital, Effort and the Sexual Diviaion of Labor." Journal 

of Labor Economics 3j 533-58. 

-. and H. G. Lewis. 1973. "On the Interaction between the Quantity and 

Quality of Children." Journal of Political Economy 81 (2). 

. and Nigel Tomes. 1976. "Child Endowmenta and the Quantity and Quality of 

Children." Journal of Political Economy 84 1 S143-62. 



284 



- 270 



Behrefin, J.R. and N. BlrdtnlX. 1983. "Th* Quality of Schooling." AffifTiffin 
Econonle Ravlaw 73 »5 928-946. 

. and A.B. Dsolallkar. 1990. "Unobaarvad Houaahold and Coonunlty 

Hataroganalty and Tha Labor Markat Impact o£ Schooling i A Caaa Study for 
Indonaala." Mtmao, Philadalphlat Unlvaraicy of Pennaylvanla. 

— — . 1988. "Ara Thara Dlffarantlal Raturna to Schooling By Gandar? Tha Caaa 
of Indonaalan Labor Markata." Mimaor Fhlladalphla: Unlvaralty of 
Pennsylvania. 

Ballaw, R. and P. Moock. 1990. "Vocational and Tachnlcal cduc^clon in Peru." 
Economlo of Education . Special Issue on Vocational Education. Forthcoming. 

Belsley, D., E. Ruh, and R. Welsch. 1980. Regression DiaenosticB. New York: John 
Wiley and Sona. 

Ben-Akiva, M., N. Litlnas, and K. Tsunokawa. 1985. "Spatial Choice! The 

Continuous Loglt-Model and Dlatrlbution of Trips and Urban Densities." 
Transportation Research 19A: 119-154. 

Ben-Porath, Y. 1967. "The Production of Human Capital and the Life Cycle of 
Earnings." Journal of Political Economy August: 352-65. 

Berry, A. 1988. "Evidence on Relationships among Alternative Measures of 

Concentratioat A Tool for Analysis of LDC Inequality." Review of Income 
and Wealth. 

Birdsall, H. 1980. "A Cost of Siblings: Child Schooling in Urban Colombia." 
Research in Population Economics 2. 

•. and M.L. Fox. 1985. "Why Males Earn More." Economic D evelopment and 

Cultural Change 33 (3): 533-556. 

Boissiere, M., J.B. Knight, and R.H. Sabot. 1985. "Earnings, Schooling, Ability, 
axid Cognitive Skills." American Economic Review 75 (4): 1016-1030. 

Boulier, B. and M.R. Rosenzweig. 1978. "Age, Biological Factors, and 
Socioeconomic Determinants of Fertility: A New Measure of Cumulative 
Fertility for Use in the Empirical Analysis of Family Size." Demography 
15 (4). 

Bromley, R. 1978. "The Urban Informal Sector: Why is It Worth Discussing." World 
Development 6 (9/10): 1033-1039. 

Bunster, Ximena, and Else Cheney. 1985. Sellers and Servants: Working Women in 
Lima . New York: Praeger Press. 

Buvinic, M.» M.A. Lycette, and W.P. McGreavey. 1983. Women and Poverty in tha 
Third World . Baltimore: Johns Hopkins University Press. 



ERIC 



2S5 



- 271 - 



Cftrlincrt O't C. Rebintont And Mt Toe«f» 1980. "Fiim«l« Labour Supply «nd 
Ftrtillty In CanAda." Canadian Journal of Ef.encg.lea 13 (1). 

Cattantda, T. 1986. "Fartlllty, Child Schooling and Mothar*a Labor Market 
Participation In Chila and tha Datarmlnanta of Mothor'a Labor Force 
Participation in Colombia." Ditcucaion Paper 34, Education and Training 
Oapartment. Washington, D.C.t World Bank. 

Chatterjee, S., and A. S. Hadl. 1988. Seneitivltv Analvaie in Linaar Raftreaaion . 
Haw Yorkt Wiley. 

Chemlchovsky, D. 1981. "Socioeconomic Correlates of Fevtlllty Behavior in Rural 
Botsvana." Population and Human Resources Division, Discussion Paper BI- 
AS. Washington, D.C.t World Bank. 

Chlsvlck, C.U. 1983. "Analysis of Earnings from Household Enterprlseat 
Methodology and Application to Thailand." Review of Eeonomiea and 
Statiatles 65 (A)i 656-662. 

Cochrane, S. and Zacharlah, K.C. 1983. "Infant Mortality as a Determinant of 
Fertility t The Policy Implications." World Bank Staff Working Paper 556. 
Washington, D.C.: World Bank. 

Cornia, G. A. 1987. "Adjustment at the Household Level: Potentials and 
Limitations of Survival Strategies." In Adjustment with a Human Face: 
Protecting the Vulnerable and Promoting Growth , edited by G.A. Cornia, R. 
Jolly, and F. Stewart. Oxtcrdt Clarendon 7ress. 

., Richard Jolly, and Frances Stewart, eds. 1987. Adjustment with a Human 

Face: Protecting the Vulnerable and Promoting Groyyth . Oxford: Clarendon 
Press. 

Dagsvik, J. and R. Aaberge. 1989. "Household Production, Coneumption and Time 
Allocation in Peru." Mimao, The World Bank, Washington, D.C. 

. and S. Str0m. 1989. "A Labor Supply Model for Married Couples with 

Nonconvex Budget Sets and Latent Rationing." Discussion Paper. Central 
Bureau of Statistics. Oslo. 

Deaton, A. and J. Muellbauer. 1983. Eeonomiea and Consumer Behavior . New ^ork: 
Cambridge University Press. 

. 1986. "On Measuring Child Coata with Appllcatlona to Poor Countries." 

Journal of Political Economy 94 (4): 720-44. 

da Soto, H. 1988. The ( ther Path: The Invlelbla Revolution in the Third World . 
Hew York: Harper and Row. (Flrat published in Spanish in 1986 as El Otro 
Sendero: La . tvoluclon Informal . Lima: Editorial El Barranco.) 

De Tray, Dennla N. 1973. "Child Quality and the Demand for Children." Journal 
of Political Economy 81 (2). 



25 S 



- 272 - 

. 1976. "Child Quftlity and th« Dfiffi^wd icr Chlldr«n." In EfionoBlcg, g £_felm 

F»nll v. odltttd by T.W. Schults. Chic«so> Unlvsrslty o£ Chicago Prats. 

1978. q\\m ??H«'^^»p Family Slza. R.2301-HICHD, Santa Monica, 

California I SAND Corporation. 

Dhrymaa, P. J. 1936. "Limited Dependent Variables . " In Handbook of Econometricat 
Veluaa 3 . edited by Z. Grilichos and H.D. Intriligator. New York: North- 
Holland Pub. Co. 

Dryadale, R.S. andR.G. Meyers. 1975. "Comaunity and Change! Peruvian Education." 
In The Peruvian Experiment— Contin uity and Change Under Military Rule, 
•dited by A.F. Lowanthal. Princetont Princeton University Press. 

Duesanberry, J. 1960. "Cooanent on 'An econom^s analysis of fertility', by Gary 
S. Becker." I" Demographic and Economic Change in Developed Co untries. 
Universities-National Bureau Committee for Economic Research. Princeton: 
Princeton University Press. 

Eaeterlin, R.A. 1969. "Towards a Socioeconomic Theory of Fertility i A Survey 
of Recent Research on Economic Factors in American Fertility." In Fertility 
and Family Planning t A World View , edited by J. Behrman, L. Corea, Jr., 
and Freedman. Ann Arbor t Michigan University Press. 

Eneuesta Demografica y de Salud Familiar (ENDES). 1986. Informe General. 

Fernandez, H. 1986. "Women's Educational Situation in Peru." Limai Institute 
Hacional de Investigacion y Desarrollo de la Educacion. 

Fr«eberger, A.R. 1965. Education in Peru . Washington, D.C.: U.S. Department of 
Health, Education and Welfare. 

Fr«edman, D. and D. Lane. 1983. "A Nonstochastic Interpretation of Reported 
Significance Levels." Journal of Business and Economic Sta tistics 1: 4. 

Freeman, D.B., and G.B. Norcliffe. 1985. "Rural Enterprise in Kenyat Development 
and Spatial Organization of the Nonfarm Sector." Chicago: University of 
Chicago, Department of Geography, Research Paper No. 214. 

Fuller, B. 1985. Raising School Qualit y ^» Dfevalopinp Countrloe: What Investments 
ppost Learning ! Washington, D.C: World Bank. 

Cannicott, K. 1986. "Women, Wages and Discrimination: Some Evidence from 
Taiwan." Eeonemie Development and Cultural Change 39(4) :721-730. 

Certler, P, and H Alderman. 1989. "Family Resources and Gender Differences in 
Human Capital Investments: The Demand for Children's Medical Care in 
Pakistan." Paper presented at the Conference on the Family, Gender 
Differancea and Development, Yale University, New Haven. 



2S7 



• 273 



Gill I I, 1989. **Technologlcftl Change, Education, and Obsolascencc of Human 
Capital: Some Evldenco for the United States. " Unpublished Ph.D. 
dissertation. University of Chicago. 

and S, Khsndker* 1990 ♦ "The Structure of Production as a Determinant of 
the Demand for Human Capital: An Application to Country Level Schooling 
and Health.*^ Washington, D.C.: World Bank. 

Glewwe, P, 1987, "The Distribution of Welfare In Peru In 1985-86." LSMS Working 
Paper 42. Washington, D.C.: World Bank, 

. and D. de Tray 1989. "The Poor In Latin America During Adjustment; A Case 

Study of Peru." Population and Human Resources Department, Welfare and 
Human Resources Division, Living Standards Measurement Study Working Paper 
24. Washington, D.Ct World Bank. 

Government of Peru. 1981. Censos Naclonales . Tomo I, II. Lima: Oflclna Naclonal 
de Estadlstlca y Censo. 

. 1982. Deslgualldades en el Acceso a la Escuela . Lima: Minis t'irio de 

Educaclon. 

Greenhalgh, S. 1985. "Sexual Stratification: The Other Side of Growth with Equity 
in East Asia." Population and Dev e lopment Review II, (2): 265-314. 

Griliches, Z. and W.M. Mason. 1972. "Education, Incomes and Ability". Journal of 
Political Economy 80 (2): 74-103. 

— . 1977. "Estimating Return to Schooling: Some Econometric Problems." 

Kconometrlca 45 ( 1) : 1-22 . 

Gronau, R. 1977. "Leisure, Home Production and Work." Journal of Political 
Economy 85: 1099-124. 

— . 1,988. "Sex-related Wage Differentials and Women's Interrupted L.ibor 

Careers - The Chicken or the Egg." Journal of Labor Economics 6: 277- 
301. 

Grootaert, C. and A.-M. Arriagada. 1986. The Peru Livin g. Standards Survey: An 
Annotated Questionnaire . Washington, D.C.: World Bank. 

Gunderson, M. 1977. "Logit Estimates of Labour Force Participation Based on 
Census Cross-tabulations." Canadian Journal of Economics 10 (3). 

. 1989. "Male-Female Wage Differentials and Policy Responses." Journal of 

Economic Literature 27: 46-72. 

Hallak, J. and F. Caillods. 1981. Educationt Training and the Traditional Sector . 
Paris: UNESCO. 

Hart I K.J. 1973. "Informal Income Opportunities and Urban Employment in Ghana." 
Journal of Modern African Studies 11 (1): 61-89. 



288 



- 274 



. 1987. "Informal Economy." In The New Paltiravet A Dictionary o f Economlcfl . 

«dit«d hy J. Eatvell, M. Milgate, and F. Newman. London: The MacMillan 
Press. 845-46. 

Heckman, J.J. 1979. "Sample Selection as a Specification Error." Economefcrlea 
68: 200-207. 

Uerz, B. 1989. "Bringing Women into the Economic Mainstream" Finance & 
Development 32 (4): 22-25. 

Heyneman, S.P. and W.A. Loxley. 1983. "The Effect of Frlmary-School Quality on 
Academic Achievement Across Twenty-Nine Hlgh-and Low- Income Countries." 
American Journal of Sociology 88 (6); 1162-94. 

House, W. J. 1984. "Nairobi's Informal Sector: Dynamic Entrepreneurs or Surplus 
Labor?" Economic Development and Cultural Change 32 (2): 277-302. 

Instltuto Naclonal de Estadistica <INE). 1988. Encuesta Nacional de Hoeares 
Sobre Medlclon de Niveles de Vida Enniv (1985-86): Analisis de Resultados . 
Lima: INE. 

Inter-American Development Bank. 1987a. Bibliography on the Urban Informal 
Sector . Washington, D.C: Flans and Programs Department, Social Policies 
Division, XDB. 

. 1987b. Economic and Social Progress in Latin America; 1987 Report . 

Washington, D.C: IDE. 

. 1988a. Ten Years of Small Projects; Bringing the Margin into the 

Mainstream . Washington, D.C: IDB. 

~ . 1988b. Annual Report. 1988 . Washington, D.C: IDB. 

International Labour Office. 1972. Employment Incomes and Equality; A Strategy 
for Increasing Productive Employment in Kenya . Geneva : ILO . 

Jacoby, H. 1988. "The Returns to Education in the Agriculture of the Peruvian 
Sierra." Mlmeo, Washington, D.C: World Bank. 

Judge, G., W. Griffiths, R. Hill, H. Lutkepohl, and T. Lee. 1985. The Theory 
and Practice of Econometrics « Second Edition. New York: John Wiley and 
Sons . 

Kafka, F. 1984. El Sector Informal Urbano en la Economia Peruana . Lima; Centro 
de Invest Igaclon, Unlversldad del Paclflco. 

Khandker, S.R. 1987. "Labor Market Participation of Married Women in 
Bangladesh." Review of Economics and Statistics 71: 536-541. 

Klllingsworth, M. 1983. Labor Supply . New York: Cambridge University Press. 



2s;i 



275 . 



Ring, E.M. 1990. ^^Does Education Pay In the Labor Market? The Labor Force 
Participation, Occupation, and Earnings of Peruvian Women**, World Bank LSMS 
Working Paper 67. Washington, D.C.s V/orld Bank. 

• and R. Bellew. 1989. ''The Effects of Peru*© Push to Improve Educ&tlon." 

PPR Working Paper 172. Washington, D.C.: World Bank. 

. and L. Lillardu 1983. Determinants of Schooling Attalnmeot and Enrollment 

Rates in the Philippines . Santa Monica: The Rand Corporation. 

Kluck, P. 1981. "The Society and its Environment ..." in Peru, a Country Study , 
edited by R. Nyrop. American University: Washington D.C. 

Leibensteln, H. 1957. Economic Backwardness and Economic Growth. Studies in the 
Theory of Economic Development . New York: Wiley, London: Chapman and Hall. 

Litan, R., L. Morales-Bayro, and J. Fernandez-Baca. 1986. "Internal Structural 
Reforms in Peru: A Promising Road out of the Debt Crisis." Journal of 
Economic Growt h 1 (2): 28-36. 

Lockheed, M. and A. Komenan. 1988. "School Effects on Student Achievement in 
Africa: The Case of Nigeria and Swaziland." Working Paper Series No. 71. 
Washington, D.C.t World BanI 

Maddala, G.S. 1983. Limited-dependent and Qualitative Variables in Econometrics . 
Econometric Society Publication 3. N.Y.: Cambridge University Press. 

Manser, M. and M. Brown. 1980. "Marriage and Household Decision-Making: A 
Bargaining Analysis." International Economic Review 21 (1). 

Mattera, Philip. 1985. Off the Books: The Rise of the Underground E c onomy . New 
York: St. Martinis Press. 

Mazumdar, Dlpak. 1976. "The Urban Informal Sector." World Development 4 (8): 
655-679. 

McFadden, D. 1973. "Conditional Loglt Analysis of Qualitative Choice Behavior." 
In Frontiers in Econometrics i edited by Zarembka. New York: Academic Press. 

Mescher, Mlchellne. 1985. The Urban Informal Sector in Latin America: Ca se 
Studies of Peru and Brazil . Alexandria, Va.: Mescher Associates. 

Michael, R.T. and Willis, R.J. 1975. "Contraception and Fertility." In Household 
Production and Consumption , edited by N.E. Tcrleckyj . New York: National 
Bureau of Economic Research. 

Mincer, J. 1963. "Market Prices, Opportunity Costs, and Income Effects," in 
Measurement in Economics t edited by Christ, C.F. et al. Stanford, 
California: Stanford University Press. 

. 1974. Schooling. Experience and Earnln&s . New York: Columbia University 

Press for the National Bureau of Economic Research. 



2f)0 



- 276 - 



-. and Yoehio Higuchi. 1988. "Wage Structures and Labor Turnover In the 

United States and Japan." Journal of the Japanese and International 
Economies 2: 97-113. 

. and S. Polachek. 1974. "Family Investments in Human Capital: Earnings 

of Women." Journal of Political Economy 82: S76-S108. 

Montgomery, M. and J. Trussell. 1986. "Models of Marital Statue and 
Childbearing." In Handbook of Labor Economics Volume 1 « edited by 0. 
Aehenfelter and R. Layard. New York: North Holland Pub. Co. 

Mohan, R. 1986. Work. Wages and Welfare in a Developing Metropolis . New York: 
Oxford University Press. 

Moock, P., and J. Leslie. 1986. "Child Malnutrition and Schooling in the Terai 
Region of Nepal." Journal of Development Economics 20: 33-52. 

• ., P. Musgrove, and M. Stelcner. 1989. "Education and Earnings in Peru's 

Informal Nonfarm iiamily Enterprises." Population and Human Resources 
Department, Education and Employment Division, Policy, Planning and 
Research Complex, WPS 236. Washington, D.C.: World Bank. 

Moser, CO., and J. Marsie-Hazen. 1984. A Survey of Empirical Studies i n 
Industrial and Manufacturing Activities in the Informal sector in 
Developing Countries . New York: UNIDO. 

Neumark, D. 1988. "Employers' Discriminatory Behavior and the Estimation of 
Wage Discrimination." Journal of Human Resources 23 (3): 279-95. 

Newman, J.L. 1987. "Labor Market Activity in Cote d'lvoire and Peru." World 
Bank LSMS Working Paper 36. Washington, D.C.: World Bank. 

Oaxaca, R. 1973. "Male-Female Wage Differentials in Urban Labor Markets." 
International Economic Review 14:693-709. 

Oy.CD - Organisation for Economic Co-operation and Development. 1989. Development 
Co-operation in the 1990s: Efforts and Policies of th o Members of th e 
Development Assistance Committee . Paris: OECD. 

Paulston, R. 1972. Society^ Schools and Progress in Pe ru. -"Vord, New York: 
Pergamon Press. 

PREALC - program regional de empleo eu America Latina y C^ribe. 1985. Mae 
Alia de la Crisis . Santiago, Chile: PREALC. 

Racine, J.S. 1989. A Semlparametric Approach to the Estimation of Systems of 
Equations Models in the Presence of Heteroskedastlcity of Unknown Form . 
Toronto: Department of Economics, York University Working Paper 89-13. 



ERIC 



2Ul 



- 277 



Reichmuth, M. 1978. Dualiam In Peru^ An Inveetijaiatlon into the Intet*'* 
relationships between Llma'g Informal Clothing Industry and the Formal 
Sector , Oxford: B. Lltt. thesis, Oxford University. 

Robb, R. 1978. "Earnings Differentials between Males and Females In Oiitario, 
1971." Canadian Journal of Economics 11(2): 350-59. 

Rosen, S. 1974. "Hedonlc Functions and Implicit Markets." Journal of Political 
Economy 82: 3A*55. 

Rosenhouse, S. 1989. "Identifying the Poor: Is •Headship* a Useful Concept?" 
World Bank LSMS Working Paper 58. Washington, D.C.: World Bank. 

Rosenstein-Rodaa, P.N. 1961. "Notes on the Theory of the *Blg Push.'" In 
Economic Development for Latin Americ a. r. edited by H. Ellis, and H. Walllch. 
New York: St. Martins Press. 

Rosenzveig, M. R. 1977. "The Demand for Children in Farm Households." Journal 
of Political Economy 85 (1). 

— ~. and R. Evenson. 1977. "Fertility, Schooling and the Economic Contribution 
of Children in Rural India: An Econometric Analysis." Econometrlca 45: 
1065-1080. 

. and T.P. Schultz. 1982. "Market Opportunities, Genetic Endowments, and 

Intrafamlly Distribution: Child Survival in Rural India." American Economic 
RevieT/ 72 (4): 803-815. 

-— . 1987. "Fertility and Investments in Human Capital; Estimates of the 

Consequence of Imperfect Fertility Control in Malaysia." Journal of 
Econometrics 36. 

. and K. Wolpin. 1980. "Testing the Quantity-Quality Fertility Model: The 

Use of Twins as a Natural Experiment." E conometrlca 48. 

Ross, W.H. 1987. "The Geometry of Case Deletion and the Assessment of Influence 
in Nonlinear Regression." Canadian Journal of Statistic* 15: 91-103. 

Rostov, W.W. 1960. The Stages of Economic Growth: A Non-Communist Manifesto . 
London: Cambridge University Press. 

Schmink, M. 1986. "Women in the Urban Economy of Latin America." In Learning 
About Women and Urban Services in Latin America and the Caribbean , edited 
by M. Schmink, and J. Bruce. New York: The Population Council. 

Schultz, T. P. 1969. "An Economic Model of Family Planning and Fertility." 
Journal of Political Economy 77: 153-80. 

• 1981. Economics of Population. Reading, Mass.: Addison-Wesley Publishing 

Co. 



. 278 - 

— — • 1988 • "Educfttionftl Inv:)3ttaent and Returne." In H andbook of Development 
Economics t edited by H. Chaneryi and T.N. Srlnivaean. Ameterdam; North 
Holland. 

— • 1989. "The Relationship Between Local Family Planning Expenditures and 

Fertility In Thallandi 1976-81." New Haven; Yi»le University Economic Growth 
Center. 

1989. "Women and Development; Objectives, Framework, and Policy 

Interventions." Population and Human Resources Department, WPS 200. 
Washington, D.C.: World Bank. 

Schultz, T.W. 1973. "The Value of Children: An Economic Perspective." Journal 
of Political Ecc noiay 81 (2). 

— . 1974. E conomics of the Family: Marriage. Children and Human Capital . 

Chicago: University of Chicago Press. 

. 1975. "The Value of the Ability to Deal with Dlsequillbrla." Journal of 

Economic Liter_ature 13 (3): 827-846. 

Sen, A.K. 1972. On Economic Inequallt:; . Oxford: Clarendon Pi^ess. 

Sethuraman S.V. ed. 1981. The Urban Informal Sector In Developing Countries: 
Employment. Poverty and Environment . Geneva: ILO. 

Siegers, J.J. 1987. "An Economic Analysis of Fertility." De Economist 125 (1). 

Stelcner, M. 1988. "The Informal Sector in Peru. Nonagrlcultural Family 
Enterprises: A Descriptive Analysis." Welfare and Human Resources Division 
Working Paper, draft, Washington, D.C.: World Bank. 

A.M. Arrlagada, and P. Moock. 1988. "Wage Determinants and School 

Attainment Among Men in Peru." Living Standards Measurement Study Working 
Paper No. 41, Population and Human Resources Department. Washington, D.C. : 
World Bank. 

. and P. Moock. 1988. "Nonagrlcultural Family Enterprises in Peru: The Role 

of the Informal Sector in a Developing Economy." Washington, D.C: World 
Bank, Population and Human Resources Department, Welfare and Human 
Resources Division, (unpubliohed manuscript). 

Stewart, F. 1987 • "Supporting Productive Employment Among Vulnerable Groups." 
In Adjustment with a Human Face: Protecting the Vulnerable andPromoting 
Growth , edited by G.A. Cornla, R. Jolly, and F. Stewart, Oxford: Oxford 
University Press. 

Strassmann, Paul, W. 1987. "Home-based Enterprises in Cities of Developing 
Countries." Economic Development and Cultural Change 36 (1): 121-* 144. 




- 279 . 



Suares^-Berenguel&i R.M. 1987. "Peru Informal Sector , Labor Markets i and Returna 
to Education.*' Development Research Department^ LSMS Working Paper 41. 
Washington, D.C: World Bank. 

Tendler, J. 1983. Ventures in the Informal Sector and Hov Thcv Worked Out in 
Bvazll . AID Evaluation Special Study No. 12. Washingtoni D.C.: Agency for 
International Development. 

Tinker I I. 1987. **S treat Foods: Testing Assumptions About Informal Sector 
Activity by Women and Men.** Current Sociology 35: 1-31. 

Tokmani V. 1986. "Adjustment and Employment in Latin America. Internationa l 
Labour Review 125 (5). 

™- — 1978. "An Exploration into the Nature of Formal-Informal Sector 
Relationships." World Development 6 (9-10): 1065-75. 

Ullahi A. 1988. "Non-parametric Estimation of Econometric Functionals." Canadian 
Journal of Economics 20 (3): 625-58. 

UNESCO. 1987. Statistical Yearbook . Paris: UNESCO. 

United Nations. 1985. Bank Credit for R u ral Women: Report on Study Tour of 
Grameen Bank in Bangladesh . Bangkok: Economic and Social Commission for 
Asia and the Pacific. 

van der Gaagi J., M Stelcneri and W. Vijverberg. 1989. "Wage Differentials and 
Moonlighting by Civil Servants: Evidence from Cote d*Ivoire and Peru." 
The World Bank Economic Review 5 (3): 67-98. 

Vargas-Llosa, M. 1987. "The Silent RevolUw '.on. " Journal of Economic Growth 2 
(1): 3-7. 

Webbi R.C. 1977. Government Policy and the Distribution of Income in Peru: 
1 963-1973 . Cambridgei Masc: Harvard University Press. 

Welch, F.R, 1970. "Education in Production." Journal of Political Economy 73: 
35-59. 

White, H. 1980. '^Heteroscedasticlty , Consistent ^variance Matrix, and a Direct 
Test for Heteroscedastlcity . " Econometrics 48: 817-38. 

VJlllls, R.J. 1973. "A New Approach to the Economic Theory of Ffertility Behavior.** 
Journal of Political Econom y 81 (2). 

— . 1986. "Wage Determinants: A Survey and Reinterpretatlon of Human Capital 

Earnings Functions." In Ha ndbook of Labor Economics > Volume 1 * edited 
by 0. Ashenfelter and R. Layard, Mew York: North Holland Pub. Co. 



1986b. "What Have We Learned from the Economics of the Family." NORC 
Discussion Paper Series 87-1. Chicago: University of Chicago and Economics 
Research Center/NORC. 



ERLC 



294 



- 280 - 



. and S. Rosen. 1979. "Education and Self-Selection." Journal of Political 

EconoaY 87 '5,11): S7-S36. 

Wolfe, B.L., end J.R. Behrman. 1986. "Child Quantity and Quality in a Developing 
Country: Family Background, Endogenous Tastes, and Biological Supply 
Factors." Economic Development and Cultural Change 3A (4). 

World Bank, various years. World Development Report . Washington, D.C.: World 
Bank. 

World Bank. 1985. Country Economic Memorandum . Washington, D.C.: World Bank. 

World Bank. 1988. Educational and Social Indicators Data Bases. (Education data 
in the World Bank data bases are supplied by UNESCO.) Washington, D.C.: 
World Bank. 



ERIC 



Distributors ofWoridBank Publications 



ARCCNTtNA 

Flolda 145. 4lh Ft oorOlc. 453/465 

AUSTIALU, PAFUA NtW GUINEA, 
njlSOtOMON 1SLAND& 
VANUATU* ANP WE5TBEN SAMOA 

«aWKlMiuin>Rotd 

Mltdt»3lS 

Vidmte 

AUSTUA 

CcrddindCo 

Ct«b0\3l 

A-tmi wwi 

■AHXAIN 

AMOdiMiUd 

PO Ben 22103 
Maun* Town 317 

•ANGLACaSH 
Mui\.hdi«tn«»D »dopm«t 

Ajmmma Sodcty (MIUAS) 
MmM5.1Ui«416 

iS^Nur Ahmed Sorsk 

74. KD A. Avmue 
Kubu 

■&LC1UM 
JwDcUnncy 
Av.HuRpi202 
lOCOBnanb 

CANADA 

CP tS.lSmBrueAmpire 

)4BSE4 

CHINA 

QUni RniMUl EoonoDitc Pubbihm^ 
Hosm 

COU)MBU 

Apirudo Atrco 34270 
BqgoUDf 

COrEOTVOlU 

CesiW d E4mar rt de l>ft««an 

AhtCMn«(C£DA) 
04BP 541 
Abidiui04PUte«u 

CYTIIUS 

M EM RB bif onnMon Str/ia» 
pO Box2(M 

NlCCM 

OENMAKK 
SBifwdsUtteran' 

DOMINICAN W^lUC 
E4iitora T»U«r. C pot A 
llMiM«06n 1 1Mb i U Ot6icj 309 
ApMdo PoMi 2190 

EL SALVADOR 
FtMdc* 

AvmldtMwiud EftrtqucAttup f3S30 
E^fiQoSlSA.l0 h«o 
S«iS«tvtdcr 

BCYTT, ARAB REPUBLIC OF 

Al .'thram 

AlCAlMSovel 

Cairo 

The Middle EA*a»'« 
a CSiawutl Street 
Cam 



FINLAND 

PO 00*19 
SF-OOIOI 
tUUAkS to 

FRANCS 

Wc»1d lUnk Pubttcattona 
44,8v«nue d'Mna 
75114 P«18 

GERMANY, FED!vRAL RKPUBUC Of 

PofTpMarftfAiteSS 

tXKIODBcnnl 

GR£ECE 
KEME 

24, tppodAswu Smrt Hataa naearM 
Ath«ia'n4X'i 

GUATEMALA 
Librew PMdra Suiu 
Se C^e7.S5 
ZoMl 

CiMion^aQty 

HONG KON& MACAO 
AauaOOO Ud 
4n,144PrtBceEdwBt! 

Kae<lW 
Kcwloon 
HoiygKonft 

INDIA 

Albed pt^hahcn Pnvaie Ltd 
7S1 Mowt Ro«d 
MadrM-tfOOOZ 

15 JN HmduMaij 
BalU^lEauit 
Bonbay* 40D0U 

l3/\4AMlAjilKQed 
New Dalhl- 110002 

17 QuHartnian Avmiu* 
Cakutu • 700 072 

Jay«dewaHQMlBuUdu\« 
Sth Main Road Ccidhtiia^ 
Ba\«ak(T«*540CX)9 

3-5-11 29 KachJguda Ctom Road 
Hydcratwd • U0027 

PrvthaAa Raa^ ^d Floor 
NearThAoreBaufr N«vran«>^« 
A)i0iMabad- 310009 

PaoAU Hoitte 
14-A Aahok M*t% 
Ujctoow-224X1 

INDONESIA 
Pi fatdira Limited 
p Seen Ratulan^ 37 
PO Bovlll 
lAmn PuMt 

rTALY 

Ucsea Conuntaiicmana Sanaora SPA 
Vu Bfxiedetto Fcrtnw 120/ lO 
CMeUa PoetaW S52 
SD125 Fkrcnor 

JAPAN 

E«tem Book Sffvioe 

37-01 \Uw\^o yChcmt, Bunkyo-ku 1 1 3 

Tokyo 

KENYA 

AInca Book Simor <E A ) Ud 

PO Box4S245 

Nairobi 

KOREA^RLPUBUCOi 
pan Korea Book Corpvattoi 
P O Bom 101. Kwan^whemun 
Seoul 



KUWAIT 

MEMRB bifcrmeoon 
PO Boii544S 



MALAYSIA 

UnivmHy at Mdeya Cooperative 

Bo^ihop. Limiied 
P 0 BcK 1127. lal« PanlM B«v 
KuaU Lumpw 



MEXICO 

INFCTTEC 

Ap«UdoPcaul22^ 
140i0TUlpa^Meda>DF 

MOROCCO 

Socm d'EMsMtfkettrc Marocane 
l2rueMaKm.M d'AiUa 
Caeri>l4nca 

NETHERLANDS 
IftOr^PufabkitiBe b v 
PO Bc»l4 
7240 BA Loch4«\ 

NEW ZEALAND 

HiDa Ubrtiy wd bforeiaioA Service 
Private Bag 
?gew Market 
AudOand 

NIGERIA 

Umvcmiy Prcs» lizrUtcd 
Three Crowma Duldxng leridto 
PnvateM*! Bag 5095 
Tbadm 

NORWAY 

NarvcMH Inln-matton Cstter 
Book Dtpartxnmt 
P O Bo» 4125 E«er«ed 
N-0tf3 Oelo4 

OMAN 

MfMRB InKjrmeoon SwKxm 
PO Bo» i4aSeebAuT»rt 
Miwat 

PAKISTAN 

MiraJ Bo(A A^ouy 

45, t^uJirah^^Quud-e-Auin 

P O Bok No 729 

PERU 

EdilDruil DmttoUo SA 
Aparudo 3424 
Luna 

PHIUPriNES 

tntcnu«aul Book Cjitter 

FUlh Flocr. Hliptrua Life Building 

AyaU Av<n\M^ Makan 

Metro MarOa 

POLAND 
ORPAN 

Pai«c Kulury \ Nauk 
00^ Wtmawa 

PORTUGAL 
Uvrma Portugal 
Rua Do Cwio TO- 74 
I2Q0 Uahcm 

SAUDI ARABIA. QATAR 
Jmr Book Sure 
P O tk)s 3194 
Riyadh! 1471 

MEMRB Wtrnut»o!\S«VMi« 
Brmdi offv^ 
AlAlaaStrart 
Al Ddhha Center 
FmtFloce 
P 0 Boi TlSB 
Riyadh 

H*f AbduUWt Ahma Building 
King Khal«<d teoi 
PO Bo«3W9 
Deounan 

33. McAAmmed Haewi A**rad Strrri 

PO Bos 97t 

Jeddah 

SINGAPORE. TAIWAN. MYANMAR. 
BRUTAI 

tnformaoon PubUcaOon* 

Private Ud 
03-06 1« Fl, Pe-Pu Induamal 

Bklg 

24 New biduetTlal Roed 
Su^aporf\»3 



SOUtH AFRICA. BOTSWAfM 
for mxik tuh^ 

Qkfvd Uidver«ily Praw Soulhern 

Africa 
PO Bok1l4l 
Cape Town mo 

Ifltenwttancl S^idMOlptton SsvUc 

P O Bn 41095 

Ciil«haU 

JotuniMibuis 2024 
STAIN 

Mimdi-Prenae Ubvoi^ 5A. 

CatteUo37 

21001 Madrif 

Ubrarta tntorrudonal AED05 

CmMildeCcnt.9» 

OBOOQBarodana 

SU UWKA AND THE MALDIVES 
Lake Hosae Bookaho^ 
PO Box 244 

lOOL Str CSatttftpaUm A Cardmo 
Mewaihe 

Colombo 2 

SWEDEN 

;errui|kukr 

FrttMi Feckbokalorrtap;« 

R««miigi«ctim a Ban 1 4356 

S-l0327ScoclLhQLn 

WaMtraHWOhama AB 

Boi 30004 

S-l04 25SlodKhQbn 

SWTTZBRI^ND 

Ubrtfhe P^)^ 
4 rueCmiw 
Cam pnalale 3S1 
CH 1211 Geneva n 



For* 

LibrArtePayot 
Ssvioe doe Aba>A«i<iitt 
CjoepaBtalc33l2 
CH 1002 Lm n a n ne 

TANZANIA 
Ofeiftrd Unlvcnity Pnae 
PO BoxS299 
Ou-aaSalaan 

THAILAND 

CeAtni Depertmcni Scav 

304SiI«BiRo«i 

Bangkok 

T RINID AO k TOBAGO. ANTIGUA 
BARBUDA, BARBADOS, 

DOMINICA, GRENADA. GUYANA. 
JAMAICA, MONTSERRAT. ST. 
KITTS k NEVIS. ST. LUClA. 
ST. VINCmNT GRENADINES 
Syemetics Stud ICO Unit 
f9WattBStr«el 
Ctnpe 

Truudel Weat Indire 

UNHID ARABbMtRATES 
MEMRB Gulf Co 
PO Bos 6097 
ShJr>ih 

UNITED KINGDOM 
Miooinfo Ud 
PO Bo«3 

Alum. Hasip^lre QU34 2 PC 
EngUnd 

VENEZUEI^ 
Ubrcfta dd F-^te 
Aptdo 40J37 
Cmc«elO40-A 

YUGOSLAVIA 
Jugoitoven^ Kn^s 
PO Box 34 
TrgRepufatike 
YU-l 1000 Belgrade 



ERIC 



BEST COPY AVAILABLE 



Distributors ofWorid Bank Publications 



ARCBVTtNA 

Floida 1(5. 4ih Roer-Ofc 4S3/465 
1133 Bum* Air« 

AUSTBALU FAfU A NEW GUINEA, 
FQl iOLOMON ISLANDS. 
VANU Am AND WWTBIIN SAMOA 
DA BoaUklwrruta 

MiidyraSiaB 
Vldoiu 

AUSTKU 

CnbotSl 

A-imi w»« 

•AHJIAIN 

Boutin Rmtrdi tnd ConMluncy 

AwxlattiUd 
POBm 22100 
Ma\Ama Town 317 

■ANG1JU»5»I 

Ko\MS.Ro>d U 
t}|uABvandi lUArm 

iS^Nur Ahmed Sffak 
Chitting ong 4000 

74, KD A Avmue 
Kulna 

IfibCIUM 

Av duRa202 

CANADA 
UOtfuMur 

CP IS,lSDlBrueAw»p^ 
BouchorvtU^ OiAnc 
]4£ 5ES 

CHINA 

OUM RiuncUl 4 Enjnomic PubluJung 

Houie 
llDiFoSit>ans)>« 

COLOMIU 
lniemUc»lida 
Af>«tA4o Aa«D 34270 
Bc«ouD£ 

COTBiyJVOUlE 

CmUT d'Editloi^ rt de I>H\«k» 

Ahlcm(C£DA} 
04 BP 541 
Abtd^04n«te*u 

CYPRUS 

MEM Rfl WoTDUticm S«»vic« 

PO Bonaoos 

DE?VMAIIK 
SciiKsvdiUt»«tw 
RoMioenuAU^n 
DK.HTOFml«t)»iwgC 

DOMINKAN KEFUBUC 
Editori T«Uer, C. porA 

ApMdo PQiUl2l90 
EL SALVADOR 

Av«u4a M»ftMBl EJWT<iue A»«up ilSM 
E^doSlSA^ter nao 

ECYTT. ARAB RETUBUC Of 

Al Ahrtn 

AlCalMStrMt 

Cmto 

I Qijwtiti Srat 
Cd2V 



PWIAM) 

AhMmlnm KU^Uuppa 
PO Box 128 

Hi^itnki 10 

FRANCE 

Wflrtd Bank PuWtattan* 
ti, avmuE d'lto 
TSlUPwi* 

GERMANY, FEDERAL REFUBUC Of 
UNOVerttg 
PofjpMovftf AUaeSS 
OSaCOBonnl 

GREECE 
KEME 

24. Ippodawou Street PliM niiar» 
Aih«»-n6a5 

GUATEMALA 
UtewtM PMlr« S«nu 
Sa CAUe7-5S 

IfONC KONC» MACAO 
A«u20C0LUl 
tn,146Pnrce Bdw»d 

RoxLW 
Kowloon 

INDIA 

Ailifd PubUahert Pnvatc Ud 
731 Mouit Bold 
MadM •100002 

ISJN H«r«iuM«s 

BallanlEcUlt 

Bnnbay40009B 

13/UAMf AURud 
NcwCMhi- 110002 

17 QdHwanjap Avmu« 
Cakutu • 700 072 

]iyvleva HeitdBiMlding 
Sih Main Road GMidhinagar 
B■^«lloc1;-5«0009 

yS-UV ICaduguda Cm Boad 
Hyderabad -SOD 027 

Prarthana flai* 2nd Ftaof 

Near Thakcrt Bauft, Navran«px»* 

A)unadabad.3K)009 

PaiuU Ho\m 
l^AAahok Mai^ 

Luctotow -2216 001 

INDONESIA 
pt bidtra Umited 
n Sam Ramlan^ 37 
PO Bo^m 
JakaraPiMt 

fTAKY 

Liooaa CorantMcnana Sanaonl x'A 
Vu B»ed«*to FwttAJ. 120/10 
CMcUa Poaule SS2 

501 25 Rortnoe 

JAPAN 

Eaat«nBookS«vi» 

3701 Ha\%o ^Oiomft Bt^xkyo-ku 113 

Tokyo 

KENYA 

Ahica Book S^ce<E A ) Ud 

P O Bob 45345 

Natrabi 

KOMA.REPVJBLJCOF 
fm Kowia Book Con><»"'>*** 
P O Bo» lOt. Kw«V5whamun 

KUWAIT 

MCMRB biformabon Strvloa ^ 
PO 6oiS46S 

MALAYSU 

Unive^ of Milayi CxoptnM 

BoDkaSop. LouMd 
PO Bm ll27.Jal»Pa«iaiB«u 
Kuala Lumpv 



MEXICO 

DMFOTEC 

Apmado Poatal T2M 
14060 Tlalp«)>.Mcxta)aF 

MOROCCO 

SocM d'Etudfli M«ictin^ Marocan» 

12fueMoe«t.Bd.d'Anla 

OMbUnci 

NETHERLANDS 
}nOr*PuUikaacibv 
rO.Boxl4 
7240 BALochom 

NBWlBALAND 

IliUa Ubriiy «>d Wormakon Stmxx 

Private BiR 

NcwMartict 

AucUwd 

NIGERIA 

UfUv«*»y P» Umltfd 
Thrar Oowna BiAldwg lartdui 
PrtvUtMAlBag S095 
Ibaa«i 

NORWAY 

Naiv»m bJormatJon C«ti« 
Book I>p.<nncnt 
PO Boi tUSEntmad 
N<W02 0kto4 

OMAN 

MEMRB Wtrwattoti S«rvioea 
PO OosUUSerbAirpent 

MWKMX 

PAKISTAN 

Mirta Book Agency 

kS. Shahrah -c^Quatd A2«n 

P O Bo«No 729 

LtfK)f«3 

PERU 

E4iKmal DmtoUo SA 
Apartado 3124 
Luna 

PHIUPflNES 

tnicmattanal Book Center 

Fifth noor. Abplnaa Ufe ^iiMtng 

Ayaia Avtnu^ MakM 

Mc«roM«iila 

pr.LAND 
ORPAN 

Pilac Kulury t Nauki 
00-401 Wamawa 

PORTUGAL 
Urau Portugal 
Rui Do Cnno 70-74 

12001 



SAUDI ARABIA QATAR 

]«BookStcre 
PO Bos 3194 
Riyadh 11 471 

MEMRB bikwwatton Senncre 

Al AkaSml 
Al Othna CaitB 

PO BoxTlU 
Riy^ 

Hal AbduUWi Aliroa Building 
King KKaM Scr«at 
PO Bo«3W9 
Daaunan 

33.McAainm«d Hamm Awad 5cf«t 

p O Box 997S 

Jaddah 

SINGAPORE, TAtW AN, MYANMAR. 
BRUNEI 

livtarmaoon Pubbcauona 

Prt^attvLtd 
Oa<04 IM n. P<i*Pu tnduatnal 

24Nfwfa^ua(7U)Road 
Singapore 19S3 



BOUTH AFRICA BOTSWANA 

Okford Umvffirity Pma Souihem 

Airtca 
P O Bon 1141 
Cape Town VOO 

bvtAUttorul Subeolpbon Savin 

PO Box 41095 

CnighaD 

Jc^umnnbuTg 2024 
SPAIN 

Mupdl'Prmaa Ubn» S A 

C«t>llo37 

2ta)l Madrtd 

Ubrola bKmadonal AED05 
ConacUde Coil. 391 
0B0O9 Barcelona 

SRI LANKA AND THE MALDIVES 
Uk9 Wovm Bookahop 
PO Box 244 

lOOl Sat Chltuanpalam A Gardiner 

MawatKa 
CoU>mbo2 

SWQ)EN 

For Kii|k mkt: 

Fntua Fackbokaiorttag* 

Ri^enngagaun 12. Ba 1 4354 

S.ia327Stoaihobr) 

ForihkKr^im or^nr 
WenncrgTcn-WUbaBna AB 
8o«300M 
S.10425S«ockheim 

SWTTZERLAND 
forauikWis 
UtrMnc P«y« 
4 rMaCranua 
C«Kpaatak3tl 
CHl21lG«!«all 

f^mheriifiwHaritrt: 
Ubralrta Fayot 
Stfvioedc* Aboruisifsitt 
CMepoMie33l2 
CHl002Uuaaiw 

TANZANIA 
Ohhsrd Uwver«ty ?nm 
PO Bo«S299 
Dv»SaU«n 

THAILAND 

Central Department Store 

304SUom Road 

Bangkok 

TRINTO AD A TOBAGO. ANTIGUA 
BARBUDA. BARBADOS. 

DOMtrnCA GRENADA CL'YANA. 
JAMAKA. MONTSfcRRAT. ST 

Krrrs* nevis. st. lucia 

ST. VINCENT A GRENADINES 
Syttotaoca Studiea Unit 
t9Wana Street 
CiBTpe 

Tnnidad. W«ai Indira 

UNFTED ARAB EMIRATES 
MEMRB CuU Co 
PO Box«W7 
Sliar>ah 

UNtTED KINGDOM 
MiomixfoUd 
PO Bo« 3 

Alttan. HampAire CU34 2PC 
England 

VENE/UEIJI 
Ubreru dd Eaie 
Aptdo 40J37 
C^acaalOtfVA 

YUGOSLAVIA 
Jugoeloven^ Knpiga 
PO Bom 36 
Trg RcpiiUikf 
YU-IIOOOBdgrade 



ERLC 



297 

BESTCOrV 




Recent World Bank Discussion Papers (continued) 

No. 85 Impl**nientn\g Educational Policies in Kenya » G. S. Eshiwani 

No. 86 Impletnenting Educational I\)licies in Tanzania, C.J. Galabawa 

No. 87 Implementing Educational Policies in Lesotho, T. SoW Thclcjani 

No. 88 Implementing Educational Policies in Swaziland, Cisco Magalula 

No. 89 Impletnenting Educational Policies in Uganda. Cooper F. Odaet 

No. 90 Implementing Educational Policies in Zambia, Paul P. W. Achola 

No. 91 Implementing Educational Policies in Z^mhabm. O. £. Maravanyika 

No. 92 Institutional Reforms in Seaor Adjustment Operations: The World Bank's Expenence, Samuel Paul 

No. 93 Assessment of the Private Sector: A Case Study and lu Methodolc>gical Implications, Samuel Paul 

No. 94 Readiing the Poor throiigh Rural Public Employment: A Sun^ey oflheory and Emdence, Martin Ravallion 

No. 95 Education and Development: Evidetue for New Priorities. Wadi D, Haddad and others 

No. 96 Household Food Security and the Role of Women, J. Price Gitdnger and others 

No. 97 Pfoblems of Developing Countnes in the 1990s. Volume I: General Topia, F. Desmond McCarthy, editor 

No. 98 Problems of Developing Countries in tixe 1990s. Volume II: Country Studies. F. Desmond McCarthy, editor 

No, 99 Public Sector Management Issues in Structural Adjustment Lendit\g. Barbara Nunbcrg 

No. 100 The European Communities' Single Market: Ihe Challenge of 1992 for Sub-Saharan Africa. Alfred Tovias 

No. 101 International Migration and Development in Sub-Saharan Africa. Volume I: Overview. Sharon Stanton Russell, 
Karen Jacobsen, and William Deane Stanley 

No. 102 Intertu2tional Migration and Development in Sub-Saharan Africa, Volum II: Country Analyses. Sharon Stanton RusscU, 
Karen Jacobsen, and William Deane Stanley 

No. 103 Agricultural Extension for Wofnen Farmers in Africa. Katrine Saito and C.Jean Weidemann 

No. 104 Enterprise Reform and Privitization in Socialist Economies, Barbara Lee and John Nellis 

No. "''^ Redefining the Role of Government in Agriculture for the 1990s, Odin Knudsen, John Nash, and others 

No. 106 Social Spending in Latin America: The Story of the 1980s, Margaret E, Grosh 

No. 107 Kenya at the Detrographic Turning IK Hypotheses and a Proposed Researdt Agenda. Allen C. KcUcy 
and Charles £. Nobbe 

No. 108 Debt Management Systems, Debt and International Finance Division 

No. 109 Indian Women: Their Health and Economic Productivity*. Meera Chattcrjee 

No. 1 10 Social Security in Latin America: Issues and Options for the World Bank. William McGrccvey 

No. 1 1 1 Household Consequences of High Fertility in Pakistan. Susan Cochrane, Valeric Kozel, and Harold Alderman 

No. 1 12 Strengthening Protection of Intellectual Property in Developing Countries: A Survey of the Literature. Wol%juig Sicbeck, 
editor, with Robcn £. Evenson, William Lesser, and Carlos A. Primo Braga 

No. 1 13 World Bank Ljendingfor Small and Medium Enterprises. Leila Webster 

No. 1 14 Using Knowledge from Social Science in Development Projects. Michael M. Ccmea 

No. 115 Designing Major Policy Reform: Lessons from the Transport Sector. Ian G. Heggie 



2f)8 



The World Bank 

Headquarter! 

1818 H Street, N.W. 
Wasliingcon, D.C. 20433, U.S.A. 

Telephone: (202) 477-1234 
Facsimile: (202) 477-6391 
Telex: wui 64145 worldbank 

RCA 248423 WORLDDK 

Cable Address: intdafrad 

WASHINGTONPC 



Biropaan Office 
66, avenue d'Idna 
75116 Paris, France 

Telephone: (1) 40.69.30.00 
Facsimile: (1)47.20.19.66 
Telex: 842-620628 



Tokyo O JS€e 

Kokusai Building 

1-1 Mamnoudii 3-chomc 

Chiyoda-ku, Tokyo 100, Japan 

Telephone: (3)3214-5001 
Faaimile: (3)3214-3657 
Telex: 781-26838 




ISBN 0-8213-1774-1 



I ERIC 



2Uli 



